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PREFACE. 



In undertaking to write a work upon the 
*' Domestic Uses of Coal Gas " — a subject to which 
I have devoted upwards of twenty-six years of 
earnest work — ^I was conscious that I must of 
necessity have a distinct bias in favour of appa- 
ratus which I had myself tried and found prac- 
ticable, over other variations or modifications 
of apparatus for like purposes. 

The modifications of the various appliances 
connected with Illumination, Heating, Cooking 
and Ventilation by the aid of Gas are so numerous, 
and many of them are so nearly alike, that to 
describe them all would be a thankless task for 
the author and wearisome to the reader. I have 
therefore endeavoured so to describe and explain 
the appliances mentioned in this work, that the 
reader may be enabled to form a fair, independent 
judgment in respect of other apparatus, not 
described, which may at any time be presented 
to his notice. 



In all those appliances of my own invention 
which may commend themselves to my reader 
being essentially practical, I desire to acknowledd 
the kindly aid and counsel I have received from j 
large circle of friends, botli English and foreig 
who are engaged in the manufacture and disti 
bution of gas in all pai"ts of the world. 

When one can fully grasp the idea of wha 
I ceaseless toil and ansietj' is involved in ensu 
' the purity and unfailing supply, in enormoaj 
quantities, of a necessary of such varied utilin 
as gas, and also make oneself acquainted with t 
regulations imder which that supply is carried oi^ 
[ one will bo able to reaUze what a wonderft 
industry ia gas manufacture, and how little ifl 
chief product merits such erroneous epithets 
•'noxious compound," and the like, which hav^ 
been so freely bestowed upon it by scientific mei 
and others whose information concerning it is nod 
sufficient to dispose them to express themselvei 
in more favourable terms. 

If the perusal of this work serves to increasj 
the public knowledge on the subject of Gas . 
its Domestic Uses, it will lead people to underJ 
stand the great services which it has reuderei 



iu the past, and the still greater 8er\-ices it will 
be called upon to rentier in the future, in pro- 
moting the health and comfort of the human 
family. 

Besides the prunary services of the produc- 
tion of light, and the facile preparation of health- 
ful food for all classes of society, gas will be 
required to take no inconsiderable share in the 
■warming and ventilation of dwellings, workshops, 
offices, and warehouses, in such a way as to help 
forward the realization of tliat dreaiu of the sani- 
tarian, " smokeless cities." The products of the 
combustion of coal gas (mentioned in the last 
pages of this work), being mostly pure steam, will 
present a remarkable contrast to those crude pro- 
ducts from coal fires which literally scatter valu- 
able property to the four winds of lieaven in the 
most extravagant and wasteful manner. 

Already it has been shown, at the recent Inter- 
national Health Exliibition, what vast improve- 
ments can be effected by the use of gas in the 
baking of bread, and what a boon it will confer 
on the public and the working baker. The appli- 
cation of gas to this purpose will enable the 
baker to abandon altogether his underground, 
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and consequently more or less dirty baker}% and 
establish himself in a well-Ughted, clean bread 
factory, fitted with improved ovens, heated by gas, 
always ready, clean, and certain. The novel 
system of Messrs. Gilson and Booer, which is 
exceedingly simple, is to the larger commercial 
bakery what the *' Vienna" oven described in 
this work is to the private family coal oven. The 
only difierence is that, in the brick ovens, gas 
mixed with air is supplied inside the oven to 
heat the brickwork, instead of around the outside 
of the oven as in the apparatus described. 

In conclusion, I trust that, in writing this book, 
I may have done something to help forward the 
great and useful work I have just alluded to ; and 
I beg to commend myself to the kind indulgence 
of the reader, and to subscribe myself, 

His most obedient servant, 

WILLIAM SUGG. 
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CHAPTER I. 



MANUFACTURE OF GAS. 



Coal Gas, as supplied to the. general public, is 
produced by the destructive distillation of coal in 
clay or iron retorts heated to a temperature of from 
1800° to 2000° Fahr. 

The coal is thrown into the retort, and the lid is 
closed and fastened by a kind of bolt, which thus 
seals the mouth of the retort. 

As soon as the heat begins to break up the coal, carbonization 
the gas is given off, at first very much mixed with 
steam, but afterwai-ds becoming purer and richer 
in carbonaceous matter. This continues for a time, 
till, towards the end of the charge, when all the 
illuminating gases have been liberated, there remains 
only what is called marsh gas ; and when this has 
been given off the residue is Cohc. co^o. 

The gas as it leaves the retort is highly charged 
with the vapom's of tar and ammonia, and has the 
appearance of smoke. 

B 



Hydraulic 
laaiu. 



Condenser. 



Composition 
of fool gas. 



Impurities in 

KBS. 



From the retort the gas passes up the ascension- 
pipe, the outlet end of which dips into a large hori- 
zontal pipe, called the Hydraulic Main, because it 
is partly filled with water. This serves as a seal to 
keep the gas which has passed into the hydrauUc 
main from returning back into the retort when the 
lid is opened to withdraw the coke and put in a fresh 
charge. 

From the hydrauUc main the gas is conveyed to 
the Condenser. This appliance consists generally of 
a set of upright pipes, which serve to cool the gas, 
and cause it to deposit the tarry and aqueous vapours. 
After leaving the condenser, at the temperature of 
the atmosphere, the gas is invisible. 

At this point of the process the gas is composed 
of about 80 per cent, of hydrogen and marsh gas, 
which are non-illuminants, but are very useful in 
heating up the remaining carbon when the gas is 
used for illuminating purposes, and preparing it ta 
be raised to a state of brilliant incandescence by 
the assistance of the oxygen of the atmosphere. 

In this stage the gas is what is technically 
called foul gas, because it is mixed up with such 
impurities as Ammonia, Sidphuretted Hydrogen, and 
Carbonic Acid, none of which are useful, either for 
lighting or for heating, but, on the contrary, are 
injurious. 

Ammonia corrodes the brass fittings ; sulphuretted 
hydrogen is evil-smelling, and destructive of fur- 
niture and decorations; and carbonic acid, by its 



presence, prevents the gas from giving its full illmni- 
uatiug power. About 2 per cent, in volume is the 
■(]nantity of cfli'bonic acid present in foul gaa ; while 
■of sulphnrettecl hydrogen only ahout IJ per cent, is 
present. 

There is, besides, a veiy small quantity of sulphur, 
in the form of bisulphide of carbon, or some other 
^jompound of sulphur and carbon, also found in the 
foul gas. In order to remove this, or, as it is teclmi- 
€ally termed, " purify the gas," it is conducted from 
the condensers to the Scrubbers. These are vessels scmii 
filled with coke, wetted with water, through which 
the gas forces its way ; leaving behind it any tarry 
matter that may have passed the condensers, and all 
the ammonia, which is readily absorbed by the water 
as it trickles through the interstices of the coke. 
Water is capable of absorbing from 700 to 1000 times 
its volume of ammoniacal gas. The liquor which flows 
from the scrubbers is called "ammoniacal liquor." 
It is sold to chemists, who purify it, and treat it 
in various ways ; producing therefrom sulpliate of 
ammonia, carbonate of ammonia, sal-ammoniac, and 
liquid ammonia. Smelling-salts are also produced 
from the ammoniacal liquor of gas-workg. 

The removal of tJie sulphm-etted hydrogen and 
carbonic acid is effected by causing the gnH to pass 
through the Purifiers. These are air-tight vessels ri.rin. 
fitted with sieves, upon which arc placed layers of 
oxide of iron, to absorb the sulphuretted hydrogen, 
.and also layers of slaked lime, which has tho 
b2 
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property of absorbing tlio carbonic acid and 
other sulphur impuritiea ; ho that when the 
leaves the last purifier it is aii invisible fluid, con- 
taining no deleterious compounds. In fact, it ia*. 
probable that it is the purest of all artificial 
illuminants. 

The gas is then stored in vessels called GnuholdeTs^ 
Tlicse are simply inverted cylindrical receivers (open 
at the bottom, but entirely closed at the top), which 
are constructed so as to rise with the [iressure of th& 
gas till they are full, being sealed by the water in. 
the tank in which they are placed. 

The inlet and outlet pipes pass under the water 
in the mnuner shown in the diagram, the open ends- 
being abo\e the level of the water, and dehvering 
the gas imder the bell of the holder. The weight of ' 
the bell, which is supported by the gas within it,, 
gives tlie pressure necessary to drive the gaa. 
throiigh the street mains, whence it passes into thO' 
consumers' meters through pipes called Snrices. 

On the opposite page is a bivd's-eyc view of the ■ 
largest gas-works in the world. They aro capable of" 
making 30 million cubic feet of gas per day. The 
total quantity of gas used in London in tlio year 1882 
was about 25,000 million cubic feet, and all over 
England it was 72,583 million cubic feet. Paris - 
consumes, per annum, about half the ijuantity ofT 
gas used in London, 




CHAPTER II. 



PEESSURE AND QUALITY OF GAS. 






■ The pressme of gas is always calculated in linear i"'" 
inches, subdivided into tentlis. 

Thus, for example, when we speak of a pressure 
of 1 inch, it means that if the gas-pipe is put into 
communication with one leg of a U-tube half filled 
with water, as in fig. 1 on the next page, the gas 
-will press up the water in the other leg, which ia 
open to the atmospheric pressure, until the level of 
the top of the column is an inch above the level 

■ of the liquid in the closed leg. Wlieu we speak of 
15/10tli8 or SO/lOths pressure, we mean that the 
differences of level between the columns of water 
in the legs of the U tube are 1^ and 2 inches 
respectively. 

The pressure in tlie sti-eet mains is an im- i*vb 
portant question, and is the subject of special 
parliamentaiy enactment. For example: The Lon- 
don Gas Companies, and most provincial ones, are 
bound to maintaiai in all their street mains a pres- 
sure between sunset and midnight equal to a column 
of water 1 inch in height, and between midnight 
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and sunset equal to a column of 6/lOths of an i 
of water.* 

If the level of the streets were neai'ly the e 
and the pipes in each house supplied with gas W6»~ 
of sufficient size, 8/lOths. pressure would be ample 
for all purposes, and even G/lOths would be suffi- 
cient in most cases. But the difference in the 
elevation of streets is very great, and gas is of 

''■ The supply of gas is controlled in London by three- 
officers of the Board of Trade, called Gas Referees. They 
are Dr. Tyndall, F.B.S., Mr. A. Venioa Harooui-t, F.K.8., tad. 
Dr. Pole, F.E.S. 

The Chief Gas Examiner for the Metropolis is Frofessoc- 
Williamson, F.K.S. ; the Chief Gas Examiner for the City of 
London is Mr. C. Heisch, F.C.S. ; and the Chief Gas Esaminer- 
for the Metropolitan Board of Works is Mr. W. J. Dibdin, F.C.S. 



a much lighter specific gravity than atmospheric 
air; therefore it follows that for every 10 feet of 
elevation the gas gains m pressure to the extent of 
1/lOth of an incli. Thus, supposing the pressure 
of the gas in a main situated at the foot of 
a hill 100 feet high to be 1 inch, the pressure at 
the top of the hill would he found to he 2 inches, 
and so on. 

Another disturbing element in the pressure 
question is the variety in the sizes of the pipes 
which serve to convey the gas to tlie different 
points of supply in houses, factories, &c. Some are 
sufficiently large for the purpose ; but man;-, on the 
other hand, are so small that a veiy liigh pressure 
must be given in the street mains to ensure a 
proper supply. Therefore, in arranging the pressure, 
the fact has to be taken into consideration that a 
number of consumers have their houses fitted with 
pipes which are too small for the work. It is these 
small pipes that almost invaiiably cause the popular 
mind to confound the question of pressure with 
illuminating power. The public generally suppose 
that if they have a good pressure of gas there will 
be a good illuminating power ; and they complain 
of want of pressm-e whenever they do not, from any 
cause, obtain enough light. 

But the two things, pressure and illuminating 
power, ai'G quite dissimilai". To explain : The gaa 
supplied all over London averages more than 16 
candles ; and the larger gas companies are compelled, 
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a3y the terms of the Acts of Parliament, to supply, 
.at all hours of the day and night, gas of such a 
quality that, when burned through the adopted Quality of 

ooxzunon gas 

Government Standard Argand burner at the rate 
♦of 5 cubic feet per hour, it shall be capable of 
giving a light equal to that of 16 spermaceti candles Pariia- 
of six to the pound, when each candle is burning at caudie." 
the rate of 120 grains of material per hour. This 
gas is called common gas. 

The burner which has been adopted as the 
^standard burner for the testing of common gas was standard foi 
designed by the writer, and was called by him 
** Sugg's London Argand, No. 1." 

A full-sized section of this bui-ner is shown on 
the next page ; and the following are its principal 
.dimensions: — inch. 

Diameter of supply-pipes .... 0*08 

External diameter of annular steatite 

chamber 0*84 

Internal diameter of do 0*48 

Number of holes 24 

Diameter of each hole 0*045 

Internal diameter of cone — 

At the bottom 1*50 

At the top 1-08 

Height of upper surface of cone and 
of steatite chamber above floor of 

gallery 0-75 

Height of glass chimney .... 6*00 

Internal diameter of chimney • . IJ 
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There is another kind of gas, called "cannel canna 
gas," wliich is supplied in London to the Houses 
of Parliament and to several locaUties in "West- 
minster. The quality of this gas is fixed by Act of 
Parliament at 20 candles per 5 cubic feet of gas 
consumed in a standard fiat flame burner called standard u 
"Sugg's Steatite Burner. This burner is shown ca^me'iBas-, 
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by the above figures, and its dimensions are as 
follows : — 

External diameter of top of stem . . . 0-31 

Internal diameter of stem 0*17 

Width of slit 0-02 

Depth of slit n-lG 

The gas supplied to Liverpool and Glasgow is 
cannel gas of this quality, and is tested precisely in 
the same way, and with the same staudai'd burner. 

The gas supplied to Edinburgh and many of the 
principal towns in Scotland is cannel gas, and is Quaiit^ 
called 25 or 30 candle gas. There is no recognized gas. 
Government standard biuner for tliis tjuality of gas. 
and therefore it is impossible to say in exact figures 
what is its legal illuminating power ; but it may be 
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id to average 25 candles at least, supposing it 1 
ic tested iii the way in wliicli the gas is tested i 
Loudon, and with a snitable testing biu"ner. 

The reports of Professor WiUiamsou (tlie Chiflj 
Gas Examiner), as well as those of the Chief ( 
Examiners to the Corporation of the City of Londod 
and the Metropohtau Board of Works, which . 
given in the puhhc jonrnala, demonstrate that th^ 
conditions of gas supply ai'e amply I'ulhlled in thi 
Metropohs. 

Now, a pressure of 5/lOths of an inch will bJ 
more than siiflBcient to enable the official standa] 
burner to consume 5 cubic feet per hour, and to givi 
the required amount of light. And here it may I 
as well to mention that the clause in the Act 
1868 (the " City of London Gas Act "), which gavi 
power to the Gas Referees to make choice of i 
standard burner, specified that the Imruer so chosed 
for use in testing the gas should be such a one a 
was the best burner for the consumer also. 

These directions of Parliament were ciuried ou; 
by the Gas Beferees in 1869 ;* and at the presen^l 
date the London Argand burner then adopted is stil 
the official test-bmner used throughout tlie Kingdons 
of Great Britain, the United States of America^ 
Canada, and the Colonies. No alteration of an;|^ 
kind has been made in it, and it can always 1 
compared with a model deposited with the Wardeii 



* The Gaa Eeferees of 1869 -p 
L J. B. FeircG, and F. J. Evaiia. 
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of tlie Standards at the Staiulm-ds). Department,. 
Abingdon Street, Weatminster. 

But, although no alteration lias been made in tlie 
standanl bumei% it is as well to state, in passing, that 
liie Consumer's Argand has been so much improved 
that it now gives, for a consumption of 5 cubic feet 
of gas per horn-, a great deal more light timn that 
given by the official standard buruer when con- 
suming a like quimtity. 

It is cleai- from this that an increase of pressure 
beyond 5/lOths cannot improve the illuminating' 
power of gas ; but, on the contrary, as will be plain!)- 
shown, an increased pressure, beyond what is 
required by the burner, tends to reduce illumina- 
ting power. Therefore, what we need pressure for 
is only to force gas tlnough the mains and service- 
pipes to such a degree that every consumer shall 
have a sufficient supply of gas for liis use. 

Now, in any of the places mentioned, the gene- 
rality of consumers are well aware, by the evidejice of 
then own eyes, that they do not get nearly the amount 
of light fiom their gas which could be obtained from 
16, 20, or 25 spermaceti candles respectively, if they 
were all lighted at once in the same room, and this 
whetlier the burners consume 5 cubic feet or even 
more per hour. In fact, it is often the case that,. 
with three ordinaiy gas-bm'uers all alight ui the' 
Toom at the same time, one cannot see to read at 
the table ; and the consumer feelw convinced that 
if, for example, 16 candles were lighted up,, instead 
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of the three gaa-hiirners, a better light would be 
ohtained. There is hut Httle doubt that, in most 
biases, he is right ; but he en-oneously ascribes this 
want of hglit to the lack of pressure, and tlimks that 
if he could only have enough pressure he would have 
a good light. The following experiments will de- 
monstrate that he is entirely mistaken in the cause 
of tlie failure, and that the fault is not in the pres- 
sure of the gaa, but in the biu-ners, and in the defec- 
tive arrangements of their accessories. 

Fig. 8 is a chandelier of ordinary type, which 
was fixed in a room iu London, and fitted with three 
Hshtail burners {fig. 9), of the usual size and quality, 
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illuminatinp 
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supplied by gas-fitters to consumers throughout 
those towns in England and Ii-eland supplied with 
what is called common gas of 16 to 17 candle 
power. 

In the early part of a winter's evening tlie gas t 
was lighted in the room, and the meter showed that ' 
the biurners were consuming an aggregate quantity 
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of gas amounting to 16J cubic feet. Now, the I 
wLicli could be evolved from this quantity of \ 
supposing that three Goverument standard bu 
had been used instead of tbv lishtail ba 
mentioned, would have been rather over three pai 
mentarv' candles per cubic foot of gas consu; 
The actual value would have been 3"2 eandl^ 
Thus 3'3 candles multiplied by lOJ (cubic feet),, 
give 52'8 — or, in round numbers, 53 — candles as. 
the amount of hght which tliree standard Argaud 
bmiiera would have given for such a consumption, 
of gas. 

The throo tislitail bmners, tested by the photo- 
meter, showed that they only gave 19 candles for a 
consmnptiou of 16^ cubic feet of gas ; and it was- 
found that 10 spermaceti candles fixed round the 
j«idieag«ve chaudelicr produced certainly a better illumination 
in the room, with less shadow on the table, than 
could be obtained with the aid of these gas-burners- 
Later on in the evening, as the pressure increased, 
the aggregate consumption of these three burners- 
increased to nearly 30 cubic feet of gas per hour 
without roaring. But, although the consumption 
had increased to almost double the amoimt of gas, 
Bcreftsed the light had not sensibly improved. It was stilJ 
'i^m^° impossible to read with comfort at the table placed 
under the chandelier; but, on relighting the 19 
spermaceti candles and extinguishing the gas, it 
was found that, although the general light of the 
gas was slightly better, so far as the ceihng was. 
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concerned, yet the candles still gave considerably 
tlie best result on the table. The photometer showed 
the burners to be givmg then an aggregate light of 
24 candles. 

These results can bo compared in two ways : 
Either the consumption of 30 feet of gas ought to 
have given the liglit of 30 x 3-2 = 96 candles; or the 
light actually obtained — viz., that of 24 candles — 
ought to have been the result of a consumption of 
24 -^ 3'2 = 7i cubic feet of gas per hour. 

The pressure of the gas at the burners on the 
evening in question, was one inch at 4 o'clock, 
when they were lighted, and were consuming 16J 
feet per horn-; and at 6.30, when they were con- 
suming nearly 30 feet per hour, it was 22/iOths. 
Later on, when the pressure had increased to 
34/lOths, they consumed much more than 30 feet 
an hour, and roared ; but the amount of light given 
was less, although the consumption of gas had so 
considerably increased. 

Now, it must be abundantly clear from this ex- 
periment (which any consumer can easily verify for 
himself) that no increase of pressure could have done 
anytliing to improve the illuminating power given 
by these burners, and that therefore the fault was 
really with the burners, and not with the pressure 
of gas. 

The same thing, in a slightly different degree, 
can be demonstrated by a trial of such ordinary 
hurners as are used with canuel gas. 
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Cannel gas 
improperly 
bnrnea not so 
efleoiiyeas 
common gas 
with proper 
burners. 



London gas, 
with burners 
in general nse, 

S'ves only half 
16 light it 
should. 



Waste of p^as 
and vitiation 
of air. 



Registering 

pressure 

gauge. 



Any one who goes to Scotland must be quite un- 
aware, from the evidence of his sight, that there is 
any higher quality of gas there than in London. 

The President of cither the Nortli British or the 
West of Scotland Gas Association said, in his address 
a few years ago, tliat in his opinion tlie southern 
towns obtained a better result out of their 16-candle 
gas than the Scottish towns did out of their 25 and 
30 candle gas.* 

The London Gas Referees reported to Parlia- 
ment in 1870 that an examination of the burners 
used in many large warehouses, printing establish- 
ments, and private houses, revealed the fact that 
the public were only getting about half, and in some 
cases not more than a third of the amount of light 
which was capable of being evolved from the gas 
consumed. 

All this demonstrates a great waste of gas ; and, 
more than that, a much greater vitiation of the air 
of rooms than ought to take place if they were 
properly lighted with good burners. 

Li order to show what pressure is in practice 
actually required, in such a place as the Strand, so as 
to ensure a good supply of gas to every one, a copy 
of the paper taken off the self-registering pressure 



-'' The Liverpool gas, for example, which is only 21 to- 
22 candles, certainly looks better to the eye than Scotch gas 
usually does, although, in reahty, the latter is much better, and 
would give, if properly used, the same amount of light with 
a less consumption than the former. 
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gauge fixed in a room in No. 1, Strand, is i 
in the diagram on tho prei^ediiig page. It will'l 
seen that at noon the prcssm'e was ll/lOths, 
remained, with slight fluctuations, the same till I 
o'clock. At that time an increased pressure ' 
beginning to he put on, and by eix o'clock it J 
rieen to 35/lOtlis, or 3i inches of water. Thei 
fell slowly imtil, at a quarter past seven, it 
30/lOths; thus it remained till 10 p.m.* l*'romt 
time to 1 a.m. the pressure was gi-adnally reduced 
to 14/lOths, and thence to ll/lOths, its ordinary 
(lay pressiue. 

Before passing from this part of the suhject, it- 
will be as well to state that in man}' private hoasefr 
the fittings arc so small, that unless tliere is a strong 
pressure the burners {which are also generally bad)t 
do not let sufficient gas pass to permit of a light 
being obtained. This is doubtless the reason why 
tlie public confuse the terms " illuminating power" 
and " pressure." 

To the pubHc the gas ia bad if it docs not yield 
them sufficient light. The various causes which 
combine to destroy the illimiinating power of the 
gas, such as small fittings, bad burners, &c., they 
are not aware of. The author trusts that the 
experiment described in tlie preceding pages will 



" This preaBurs has much inci'eaBed eince tliia paragraph- 
was written, and it now leaobes 40/lOths pressure at Qi» 
laaximiuit point. 
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he sufficient to indicate one of the most important 
•causes of waste and discomfort. 

The general pressure in the street mains must 
be so regulated as to give every consumer an ample 
supply, sufficient for all the purposes he requires, 
whether for lighting, heating, cooking, or motive 
power. No consumer need use more gas for any 
purpose than is required, and certainly no one need 
:waste it. 
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MEASUREMENT OF GAS. 
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When it has been decided to adopt gas lightings 
the first thing to be done is to give notice to the= 
Gas Company that it is proposed to use gas, and 
request that a service be laid on. In most cases- 
this is done within three days. The better way^ 
however, is to instruct some respectable gasfitter 
to make the necessarj' application, and have the- 
service laid on. 

The Gas Company generally require the signa- 
ture of a contract to take the gas, and a deposit of 
half the probable rental for the first quarter. 

The Company lay from the main, to just inside- 
the premises, a service-pipe of such a size as to be 
amply sufficient for the number of lights, gas- 
stoves, &c., which it is calculated will be required^ 
They also supply a meter at a certain rental per 
quarter. The rentals of meters in London are a» 
follows : — 

8. 
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The gas service up to the Inlet of the meter service to 
belongs to the Gras Company; and it is illegal to dis- belongs to Gas 
connect the inlet of tlie meter, or to tap any pipe ^^^^^^' 
into it, because the gas taken fi-om that point is not 
registered by the meter. 

After the Outlet the pipes are usually the property After outlet, 
of the consumer, and any branches or attachments property. 
can be made ; the gas being, as it leaves the outlet, 
registered on the dial of the meter. 

Gas Meters are of two kinds, technically termed 
*' wet '' and " dry " meters. The former are called 
*' wet" from the fact that the measuring compart- 
ments are sealed by water, and will not pass gas 
until they are filled up to a certain point. The 
latter are called " dry " because they do not require Meters are of 

. J X twokinds- 

any water to be put into them. On the contrary, if wet and dry. 
water is poured into them they will be put out of 
order, and no gas will flow through. 

When the wet meter is short of water, through 
evaporation or leakage, the meter ceases to work, 
and no gas can go through it until it is filled up to 
the proper level. 

The dry meters do not require this attention, 
therefore they are so much more in favour with 
the public than wet meters. Fig. 10 is a drawing 
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SCQG'a COMPBNSATlNll METEH.* 




of a wot meter, which may thus he hriefly 
scribed : — 

The gas enters into the metei' nt the iulet; 
from this it passes into the valve-box, in whicli 
there is a gi-oiuid valve, supported on a float rest- 
ing on the surface of the water, which seals the 
measuring apparatus. So long as the water is at 
its proper level the gas can pass into the meter, but 

" The meter shown above is provided witli a spoon, seen at 
nearly the top of its stroke, which hfts water from the overflow 
box, aud puts it into the measuring chamher. 
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if the water has sunk so low as to iinsoal the 
measurmg chambers, or make the meter register 
a per cent, less than tlie volume of gas passed 
.through it, then the float following the water shuts 



THE -REIJANCE" WET METER,* 




" The Belianco Meter above shovm is intended to ob\'iato 

the disadvantage of the ordiiiai7 float. 

There ig another kind of meter, called Wanier and Cowan's 
Patent, which is so constructed that the measuring dnira is not 
affected in its capacity by a considerable altei'ation of the 
water-line. 
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up the valve, and tlio supply of gas is stopped till 
more water is put in. 

It may be said, in passing, that this is the most 
barbarously contrived arrangement which is to be 
found in the whole range of gas inventions. It is 
most unsatisfactory in its results, both as regards 
owections to the cousumcr and the Gas Company. The former it 
aoat. annoys, and subjects to grave inconvenience, and 

even danger ; the latter it does not protect, because 
it generally sticks up instead of following the water- 
line, and only tumbles into its place after it has been 
stuck up, perhaps for months, upon being rudely 
shaken by some means or other — ^perhaps a passing 
heavy waggon. Its abolition would be a great boon 
to consumers and a benefit to gas companies. 

Having entered the meter, the gas flows through 
the bent pipe, called the '* spout." This is so made 
as to pass from above the sm'face of the water, in 
the front of the meter, into the measuring drum^ 
through an opening sealed by water, which separates 
the inlet, or unregistered gas, from the measured 
gas, outside the measuiing di-um. 

The principle and construction of the spout (r) 
are very clearly shown in the accompanying illus- 
tration (fig. 12), which is a section of a large meter, 
such as is used in gas-works. These meters are 
station meter, technically Called Station meters, because the works 

at which a company manufacture their gas are called 
stations. 

The measuring drum is simply a cylinder divided 
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into fouv separate longitudinal compartments, MeasuriuK 
arranged in the form of fom' blades of an Ai'chi- 
medean screw. The drnni is fixed on a eeiitrnl 
shaft, with a hearing at each end, so as to permit 
of its bemg very easily tuiiicd by the action of the 
gas itself as it enters through the spout, and passes 

SECTION OF A STATION WET METER. 




into tliose compai'tmonts which happen to be above- 
the water-line. There are always two compai-t- 
menta above the water at the same time — one filling 
and the other discharging. 

The gas entering the measuring drum presses- 
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against the trndci-sido of tlio longitudinal diviaio 
and turns tlie dnira ronnd for a quarter ol^ 
revolntiou, expelling in the process the gas 
tained in tliat cbamlier which \im immedl&M 
f}receded it, and so on. Each clmmber in rotatioj 
JIB it fills with gas, turns the dinm round a qm 
■of a revolution, and expels the gas from the chamhj 
which precedes it. 

nilT METKR. 




The meter works very easily, and only absorbs at 
tlie utmost 2/10tb3 of an inch of pressm-e. Thus, if 
the pressure of the gas at the iulet of a meter is 1 inch, 
at the outlet it will only be S/lOtbs of an inch. 

AVhetlier a meter be of the "wet" or "dry" 
class, it must always take some force to move the 
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machinciy inside it, and as tliis work has to be doiwr 
by the gas, tlie force reqiiirod Is gas i)res3uro lost. 

The Dni ^fl■tt■r (fig. 13) reseuibles in its action a- 
double-cylinder steam-engine. Tho gas enters at 
the mid and passes down into the valve chamber. 

In this chamber are two slide-valves, each of 
which rests upon a smootli-siirfaced "gi'ating" 
(fig. 14) provided with tlu-ee apertm-es, one in 
cominunicatiou with tho front, and the other with 
the bade ol' the same piston. Botli of these are- 

ORATIKG OF DRY ?irETETt. 




inlets for the gas when they are open to tlie 
"valve chamber. Between these two openings, or 
"ports," as they ai-e technically called, there is i 
another port much wider than the other two ; this 
is ealied the outlet or exhaust port, and it is 
common to both of the others in turn. The 
outlet port is never in communication with the 
inlet chamber, because it is covered by the slide- 
valve. The underside of the slide-valve is hollowed 
out so as to bo able just to cover most of the 



exhaust port aiul one of the iiilet ports. Thus, i 
Hiicles backwards and forwards on the face ou 
'■'ijralmj" (fig. 15), it allows tlie gaa coutame( 

SLIDE-V.U.VE AXD fiRATIN'G OF DRi' METER. 



VIEW OF DRY M1;TER, WITH OUTER CASING REMOVl 
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the piston chamber to flow out alternately under 
the valve through the exhaust port to the outlet 
of the meter. 

Now, looking at fig. 16, it will be readily seen 
that the inlet gas passing down through one of the 
ports in the valve (V) behind the piston (C), pushes vaivesand 
it forward and fills the chamber. Then, the slide- 
valve being shifted so as to cover this port and 
expose the other port, the inlet gas passes down 
.into the front piston chamber, pushing back the 
piston, and expelling the gas contained in the other 
side through the exhaust port. 

In order to prevent any communication between 
the front and back piston chambers, a flexible 
leather joint is securely fixed, one edge to the 
rim of the piston and tlie other to the rim of the 
piston chamber. By this means the piston can Piston 
move freely backwards and forwards, while the two ^ *^ ^^' 
chambers are kept separate and distinct. 

The slide-valves (V) are actuated by a crank (0), 
placed at the apex of a right-angled triangle, the 
two sides of which cut the centre of the valves, 
as shown in fig. 16. 

The valves receive motion from the pistons 
through the arms in communication with them,, 
marked /, /, called the '^ tangent arms,'* which are Tangent 
attached to another arm (T) fixed to the crank, and 
called the ** tangent." 

The position in which the valves are placed 
towards each other causes them to follow the. 



arms. 
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movements of tlii' piston in such a way, that! 
each piston gets to tlic end of its stroke, the ■v 
shuts off the inlet to the chamber which is I 
and admits the gas to other chambers which 1: 
just been emptied, the previously contained 
having been expelled through the centre port, wh 
is always in direct commanication with the outlel 
the meter. 

A iconii attached to the shaft of the crank ( 
mauicatea the motion of the meter, by means < 
spur-tcheel, to the Iiuli-a-, or counter. 

Thus the same kind of apparatus in both i 
and dry meters counts the number of compM 
revolutions of the meter, and consequently 
number of measures of gaa which have passed- 
through it. 

The Initial measiu'e of gas is the capacity 
of one quarter of the measm-iug drum in wet 
meters and of one piston chamber in dry meters. 
Thus, in wet meters, four measm-es or quarters con- 
stitute a complete revolution; and in dr}' meters. - 
usually, four motions of the piston — two forwards 
and two backwards— constitute also a revolution. 

It is essential that these measures shoidd not bo 
altered in tlieir capacity, or a false indication of^ 
absolute measure will be the result. 

Thus, if the true water-hne of the wet meter is 
lowered, the result will be to increase the size of each 
chamber, and so cause the meter to pass fi-om 101 
to 103 cubic feet of gas for every 100 feet indicated' 
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on the counter. The Gas Company are, therefore, 
liable to lose 3 per cent, of gas from this cause. 

By the provisions of an Act of Parliament — the 
Sale of Gas Act, 1859 (22 & 23 Vict., cap. 66)— a wot 
meter cannot be made to measure fast (or against the 
consumer), by the addition of too much water, to a 
greater extent than 2 per cent. ; so that, in the case 
of wet meters, the Gas Company can, under any 
such circumstances as have been mentioned, only be 
losers to the extent of 3 per cent., and the consumer 
only to the extent of 2 per cent, of the gas registered 
by the meter. 

The dry meters, depending for accuracy of 
measurement on a flexible material and surfaced 
slide-valve, may be interfered with in their working 
by such accidents as the conti-action of the circular 
leather binge, or an accumulation of dust or dirt on 
the surface of tbe slide-valve. Thus the indica- 
tions of the index may be false to a much greater 
extent than 2 or 3 per cent, either way ; but, as a 
matter of fact, the careful supervision of the Gas 
Companies over these meters, and the periodical 
examination of every meter after three years' wear, 
have practically minimized to such an extent the 
chances of error, that it may be estimated that the 
average error throughout the year over an entire 
district does not exceed 1 per cent. 

Parliament has, however, in the Sale of Gas Act, 
so carefully protected the interests of the consumer 
that he may at any time have his meter tested. 
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at a very small expense indeed, by a Government 
official, whose certificate is binding on both the 
Gas Company rtnd the consumer ; so that if the 
meter is found to register fast, or against the con- 
sumer, the Gas Company are obhged to dednct d» 
percentage of error from the current quarter. 

There are several stamping places in London, and 
others iu almost every large town. The lees for 
testing and stamping meters, according to the Sale 
of Gas Act (sec. 19), are as follows : — 

" The fees for exammation, comparison, and testing, with 
or without stamping, meters, shall be sixpence for each meter 
delivering a cubic foot of gas in four or more revolutions or 
complete repetitions of the action of the meter, and ouo shilling 
for eacli meter delivering a cubic foot of gas by any leaa number 
of revolutions or complete actions, or one revolution or complete 
action ; and for each meter delivering more than one cubic 
foot of gas by one revolution or complete action, the farther 
sum of one shilling for every cubic foot of gas delivered at one 
revolution or complete action beyond the first cubic foot." 

The stamping offices in London are : Metropolitan 
Board of Works Office, St. Ann's Street, West- 
minster, S.W. ; Metropolitan Board of Works Office, 
Southwark ; Corporation of the City of London 
Testing Station, Winchester Street, City. The ' 
stamping fees are as follows : — 
Dky Meters. 
1 light 
10 Ughts .... 
80 „ 
150 „ 
200 „ 
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It is an important fact, not so well knowu as 
it should be by tlie general public, that meters only s^t 
register on the index when gas is being used in some 
way or other, and that when all is turned off, 
either at the lights or at the main cock on the inlet, 
the meter ought to stop. If it does not do so, then 
there is, somewhere in the fittings, a leaic wliich 
should at once he discovered and remedied. 

The method of finding leaks, and the effect of 
leaks on gas hills arc treated of on pages 51 to 63 
of this work. 

The reading of the index is generally siipposed Beaain 
to be a very mysterious operation, but in reality it meters, 
is the simplest thing possible, and the consumption 
of gas at any time may be found by anyone with 
great ease. Fig. 17 is a diagram of the dial of a 
gas-meter. 
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There are usually three circles on small meters up 
D 2 
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to 10-liglit, and foui' circles or more ou meters beyoi^ 
that size. lu additiou to this there is nsnally; 
bcieteet Small circlo di™led into single feet, as shown in 1 
diagram. This latter is used only for the puj 
of ascertaining tlie measuring capacity of the mej 
at the testing office, but it is very useful to the c 
sumer, because it enables him at any time to i 
the hourly rate of consumption of all or any 
of his burners or household fittings. But the ^ 
Company, in making out their bill for gas consu: 
take no notice of this circle. Their servants < 
deal with the circles that are divided into ten, 
numbered from 1 to 10. 

It is an important point to notice here, that t 
^^ift"**''"' circles do not all read in the same direction ; thnj 
the first circle at the right hand of the dial is \ 
lowest denomination, and represents 1 thousand oil 
feet per complete revolution of the hand — the.Bi 
divisions being hundreds of feet. The figure li| 
ou the right hand, and the pointer travels in 1 
direction from left to right. The second circle f 
the right represents 10 thousand feet per comp^ 
revolution of the pointer, and the figure 1 is on the |j 
hand ; the pointer, therefore, travels in the oppoa 
I direction — viz., from right to left. The third eii 
represents 100 thousand cubic feet per compid 
revolution, and the figure 1 is on the right of i 
circle ; the pointer, tlierefore, travels from ] 
right again, and so on. Each pointer in successil 
travels in the reverse direction to its neighbour. 
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Therefore, in reading off the indications as shown 
on the dial, tliis fact must be borne in mind. No 
figure must be recorded on the register unless the 
pointer has passed it. 

Thus, taking for example tlie dial shown in Metuoaot 
fig. 17, and reading off the position of the pointers 
from right to left, the first figure will be 0, because 
the pointer is between and 1 ; the second figure 
(to be placed to the left of the first) is 4, because the 
pointer has not arrived at the 6 ; the next figure is 
5, the pointer being found between 5 and G. 

The reading is therefore 
540. 

The first figure on the right hand represents the 
lowest denomination, which is hundreds of feet ; so, 
if two zeros are added at the right, the total number 
of feet of gas registered on the indes will be arrived 
at, thus : 

54,000 cubic feet. 

Supposing, for example, that the meter had 
been fixed at the beginning of the quarter, and that 
all the hands had been at zero when it was fixed, 
the total consumption of gas for the quarter must 
have been fifty-four thousand cubic feet. This, 
at say Ss. per thousand cubic feet, would be 
^8 2s. Od., or a winter quarter's consmnption for 
a fair-sized dwelling-house where gas is being 
used in all the rooms, and the cooking is done 
by gas. 

At the next quarter, which may, for example, be 



I 



88 



''XzUDUiation 
u«I meter cards. 



a summer quarter, tlie reading of the index is fon: 
to bo 

744. 
Add the two zeros, makiug 74,400. Now pli 
under this the reading of the last quarter, 
from the card which is always left by the Gas ( 
pany at the consumer's house, thus : 

Present quarter's entry . . 74,400 
Last quarter's eutr)' . . . 54,000 
Cubic feet of gas consumed) 
in present quarter . .} ' 
costing, at 38., .£3 Is. 2d. 

Every one should examine and compare 
reading of the meter with the card left by the Ga^ 
Company's officer. This being done, there can be 
no possibility of a mistake, and the consumer can 
satisfy himself that he has received value for his 
money. 

It will thus be seen that the interests of the gas 
consumer are thoroughly watched and protected 
throughout the kingdom— 
^aSonaior (1) By the regulations laid down in the vaiious 
» Bappiy ot Acts of Parliament, all Gas Companies have either 
their own Special Act, incorporating the usual 
clauses as to the illuminating power of the gas, and 
the mode in which it is to be officially verified, or 
they work under the Gas-Works Clauses Act of 1871, 
which specifies the illuminating power of the gas, 
as well as the mode of verification of illuminating 
power and purity to be adopted by the Gas Examiner. 
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When the details of these different tests axe not 
specified in this Act, the rules and regulations laid 
down by the Gas Referees of London, who are 
officers of the Board of Trade, are always accepted 
as the only legal definition of each test. 

(2) The Sale of Gas Act of 1859 ensures the cor- 
rectness of the necessary apparatus. 

If, therefore, any waste of gas or inordinate con- 
sumption takes place, the fault must be looked for 
either in defective fittings or in faulty burners, or 
perhaps in both. 



CHAPTER IV. 

GAS-PIPES AND FITTINGS. 

Having pointed out the preliminaries required to 
obtain a supply of gas, the next duty of this work 
is to indicate to the consumer how to derive the 
greatest possible advantage from its use. Nothing 
would be easier than this if it were a case of tabtda 
BniidingB are rusaj and all dwelling-houscs and factories could 

not OBtially 

oonBtructed bc propcrlv built with a view to the employment of 

for the proper x x ./ x ./ 

use of gas. gas. But taking into consideration the fact that 
few buildings have ever been constructed in such a 
scientific manner as to admit of the use of gas in 
the best way now known, it is necessary to show 
how this may be done, having regard to the defects 
in the existing arrangements. 

There is also another important consideration, 
of which account must be taken in this work — viz., 
that many consumers of gas have to provide the 
necessary fittings at their own expense, and that the 
greater part of them must be left behind, to become 
the property of the owner of the house without pay- 
ment. Of course, modern houses are now for the 
most part said to be fitted with the necessary gas- 
pipes, and it is supposed that the tenant only has to 
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provide hiinaelf with the chandeliers, peudants, 
brackets, hiirncrs, and Btovos. But the canalization 
is mostly very badly done by builders and plumbers, 
who know nothing whatever of the business of gas- 
fitting, and the incoming tenant finds that ho bas to 
refit the bouse entirely, if he desires to avoid loss of 
gas by leaks, escape danger from explosion, and get 
enough light. 

The experience of the writer of this work upon 
this point has been that he has refitted two bouses 
with gas— one an old bouse, and the other a new 
modern bouse, in which gas and water were said to 
be laid on. Both were laid on witli a greater regard 
to cheapness than efficiency, and the result was that 
although the water, by diut of high pressm-e, could 
force its way through the pipes (sometimes through 
the joints), the gas could not do so in any sufficient 
quantity to be useful. The pipes were of the 
smallest bore, were most inferior in quaJitj', and 
badly laid and jointed. And yet the employment of 
proper pipes of sufficient size, and a good mechanic, 
would not have cost, in tlie first instance, a tithe 
of what it cost the tenant to refit the house. It is 
much to be regretted that the Gas Compauiea have 
not the power, in the interests of the pubhc 
generally, of examining the gas-pipoy, and refusing 
to permit the making of any communication with 
their mains till tlie fittings are sound and in proper 
order. 

In France, the examination of the gas-pipes is 
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in the power of the police authorities, and no con- 
sumer is allowed to ase gas until a certificate is 
given that tlic pipes by which it is conveyed are sound. 
But as this is not the case here, the consumer 
must protect himself in the best way he can ; at the 
same time ho can always ask the opmion of the Gas 
Company on the state of his pipes, or employ a 
properly qualitied gasfitter to prove his gas-pipea 
before he signs the lease. 

Gas-pipes are of several kinds — viz., iron, tin, 
composition, and lead. Iron tubes are made of 
wrought iron, and screwed togetlier in lengtlis, with 
specially made branches, bends, elbows, and other 
fittings (all in wrought iron) suitable to the situa- 
tions in which they are to he laid. The screwed 
joints, previously to being put together, are smeared 
with red or white lead mixed with oil, to render 
them gas-tight. For large works, iron piping is the 
only kind which can he employed, because of its 
strength and resistance. 

The pipes and all the joints should also be 
painted with two coats of oil colour, with a small 
quantity of varnish in it to make it set hard. 

On the next page are shown the different bends 
and connexions, with their technical names. 
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The following table shows the number of cubic 

feet of gas which a 30-feet length of the differ- 

Fiowofgas ^^* sized pipes will pass per hour under various 
ihronghpipeB. pj-essurcs :— 





i-inch. 


l-inch. 


l-inoh. 


Two-tenths pressure . 
Four „ 
Six „ „ 
Eight „ 
One-inch „ 


53 

75 

92 

106 

119 


147 

207 

254 

293' 

328 


302 
426 
522 
603 
675 



The diameter of iron pipe is measured across the 
inside of the bore; thus, 1-inch barrel, as iron 
d[^^8^1^?* pipe is technically called, measures 1 inch across 
the inside, and so on. 

Tin pipe is composed of pure tin, and is made in 
lengths of from 60 feet in the larger sizes to nearly 
300 feet in the smaller sizes, by means of special 
machinery, which pumps out the hot metal through 
a polished steel tube mandril having a polished steel 
core fixed in the centre of it. The metal cools down 
Tin ^ipe, and as it is pushcd away from the root of the mandril 
made. and core, until at a certain distance it is sufficiently 

cool and hard to be coiled up. 

Pure tin pipe possesses advantages which render 
it more suitable than iron barrel for the con- 
veyance of gas in a house. The bore of tin pipe, 
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Xteiiig quite polished inside, oflFers less resistance to 
the passage of the gas, and a smaller tin pipe will 
consequently do the work of a larger iron one. As 
tin pipe is made in long lengths, a piece can be laicl 
from the bottom to the top of a house in a very 
short time after the holes are cut ; whereas the 
cutting and fitting of a piece of iron pipe of the 
same length would take at least six or seven times 
as long, besides being much heavier. Again, the 
inside of iron pipe rusts ; the tin will not. 

But perhaps the greatest advantage in the use 
of tin pipe is the fact tliat after many years of service 
it is BtiU a valuable article, whilst iron pipe is not. 
Thus, if a tenant lays on the gas to a house, and 
puts in iron pipes, the landlord reaps the benefit, 
without giving compensation, because it would cost 
too much to remove them when the tenant leaves ; 
but if tin pipe is laid, the tenant can easily take 
it away with him, to be used again in his new 
house. 

There is, however, one source of danger which 
must be carefully guarded against when tin pipe is 
used ; that is the danger of having a nail driven 
through it. Sometimes, when it is laid in the walls 
of rooms and plastered over, a nail driven through 
the wall may inadvertently penetrate the pipe. This 
causes a most troublesome leak, because it does not 
always leak, but only when the change of tempera- 
ture causes either a contraction in the nail or an 
expansion in the pipe. Therefore, the hue of the 
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pipe, wbeu under the floor or behind plasteri 
must be carefully remombored when nails are 1 
driven iu. However, tliis is not a diflicult naai 
to overcome ; and it does not niiUtate against i 
emplo3'mont of tin pipe. 

It will be aB well to mention here that &ei 
also a composition pipe known in the trade 1 
"tripe," or comjio, which is made in tlic e 
as tin pipe, but is a mixtm-e of lead and antimt)3 
This is much cheaper than tin, but is not nearfj" 
good. The compo ie much too soft, and is liabl^ 
drop considerably if not well supported, 
the rats are ratlier fond of gnawing it, and it ofii 
no resistance to their teeth. But when it is a t 
tion of cheapness, it can be usod successfully by 
nailing a piece of wood under it all along when 
it runs in a horizontal position, so as to keep it 
straight. 

The same connections and fittings are used with 
tin as with compo pipe, and are illustrated in the 
adjoining diagram. It may here be stated, to show 
the different appreciation of the value of the several 
kinds of pipes in different places, that while in 
London and the large towns in England it is 
considered best to use I'ron pipe, in Scotland and 
many of the provincial towns Hn pipe is the rulej 
whereas in France it is mostly lead pipe that is ' ' 
used, and scarcely any iron pipe, 

The only difficulty in using tin or lead jnpea is 
the making of the solder joints. This is usually 
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done in this country by means of n blowpipe and 
rashes, thus : 

The joint is prepared by scraping it witli a 
scraper (tig. 19) or kuiie, then one end of the pipe to 
be soldered is funnelled out slightly by means of a 
conical piece of wood, technically called a "tanpin" 
or "tampin" (iig. 18), evidently a comiption from 
the French lampm, a phig. 

The end of the pipe to be joined to it is slightJy \ 
tapered by means of a rasp or file, or a suitable kind ] 
of file called a " float." The two ends are then placed 
one in the other, upright, and a little powdered rosin 
or tallow is put into the Joint. The flame of a blow- 
pipe is then directed against the tube, and the solder 
is held against the joint. The melting point of the 
solder being below that of the tin tube, it nms 
sooner, and fills np the annular cavity round the 
joint, and tlnis fastens the two tubes together. 

The rushes soaked in tallow are so objectionable 
ajid dirty to work with, that they have been to a 
great extent superseded by the spirit torch (fig. 20). 
A much neater apphance, however, is the spirit 
blast lamp, which renders blowing unnecessary, 
as the vapoiir irom the spirit contained in a small 
boiler escapes from a jet, and blows through the 
flame of the lamp. The latest imiirovement in 
this description of lamp is shown in fig. 21. ^ 
In tliis the wick of the lamp can be adjusted by p 
the thumb, so that the size of the jet of flame can 
be varied at pleasure without any difficulty. 
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An unskilled pereon can rarely make a good joint, 
but be will probably succeed if he paints the pipe, 
jnst above and below the joint, with a mixture 
of size and whiting, with verj' little size, so as to 
keep the heat off the pipe except just at the joint. 

In cases where it is requii-ed to make a joint in 
tin or lead pipe without solder, it can be done by the 
means here shown (fig. 22). This joint consists of 
a brass thimble and two sleeves. The sleeves and 
thimble are slightly coned, the former on the inside 
and the latter on the outside. The thimble is 
screwed at each end on the outside, one thread being 
right handed and the other left. It necessarily fol- 
lows, therefore, that when the sleeves are fitted on 
to the ends of the pipe to be joined, and the thimble 
is screwed up, a tight joint will be maije, as shown 
in the figure. 

The author some time ago laid a considerable 
length of pipe for the supply of gas at the high 
pressure of 80 lbs. to the inch, using joints such as 
these, and they have never given any trouble. 
Every joint was sound from the first, although they 
were laid by men who could not make a solder joint. 

These joints are equally good for water or gas. 
In ever}" case, however, whether the pipes are made 
of iron, tin, or lead, they should be thoroughly proved 
before being used. It is without doubt frequently 
the ease (much more so than people imagine) that 
the gas bill is very materially increased, from the 
fact of there being many small leaks in the pipes. 
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The number of houses in London in which the soundness 
gas-fitidngs would pass a ver}^ simple test for sound- ° ^ ^*®"' 
ness is surprisingly small. In fact, it has become 
an almost fixed opinion with the public generally, Erroneoas 
that it is not possible to get gas-pipes perfectly so^du^^oi 
sound ; and some have an idea that the penetrating 
power of gas is so great that it is impossible to carry 
it through pipes without some leakage. 

This is a popular error. Gas-pipes properly laid 
and painted (if of iron) with a mixture of oil colour 
and a Uttle varnish should be perfectly sound. Tin 
pipe does not require to be painted except perhaps 
at the joints. 

In France, as before stated, no connection 
with the Gas Company's service-pipe is permitted 
until the police authorities have tested the sound- 
ness of the pipes and fittings. In this country 
there is no control of any kind over the internal 
fittings of a house. The consumer can, however, 
easily ascertain the soundness of the gas-pipes 
himself. The simplest way is by fixing on a 
pressure-gauge to any of the lights in a house. 
For this purpose a very primitive apparatus is 
sufficient. Take a glass U tube, open at both Method of 
ends, with the legs about 3 inches long, and whether 

. . pipes are 

attach to one leg the end of an india-rubber tube ; sound. 
then half fill the U tube with water. The other end 
of the india-rubber tube should be slipped over 
the nozzle of a bracket or pendant, so as to be 
gas-tight. 

E 
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Now turn on the cock of the fitting, so as j 
allow the pressiu-c of the gas to exert itself on" 
the water in the U tube. The difference of the 
level in the tubes will, as before explained, indicate 
the degree of pressure in the pipes. Take caro 
to turn off all the other fittings, and to see that 
the ends of the pipes where there are no fittings 
attached are perfectly closed. 

After measuring the distance between the levels 
of the two columns of water, turn off t!ie jnaiu cock 
at the inlet of the meter. If all the fittings are 
sound, the level of the water in the pressure-gauge 
will remain as before. If, on the contrary, there is 
the sUghtost leak, the water will gradually sink 
until it is at the same level in both limbs of the 
U tube. It may, however, happen that there is a 
small leak in the pipes on a floor above that on which 
the pressure-gauge is fixed. In this case the escape 
of tlie gas (which is much lighter than air) will be 
faster than the air can get into the pipes to replace 
the gas, and so a partial vacuum will be created 
in that leg of the siphon which is attached to the 
india-rubber tube. This will be maintained till 
almost all the gas has escaped out of the pipes, and 
air has taken its place. 

It may be observed hero that in most cases it will 
be best to attach the pressure-gauge near the meter, 
because if it is necessary to go far to turn off the main 
cock, there will be time for the liquid in the f 
to fall to zero before the return of the operator. 
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AiioUicr important point which should be deter- 
mined before trying this experiment is to ascertain 
whether the main cock itself leaks ; becanso, if so, a 
Bufficient quantity of gas may be passuig round the 
plug to keep the pipes charged and supply the leak. 
This may be best done in the following manner : — 
Shut off the main cock ; take a piece of india- 
rubber tube of just sufficient size to allbw it to be 
sprung on to the end of the main cock, so as to 
clip it quite tightly ; nest insert into the other end 
of the pipe a cone reducer, to enable a sound joint 
to be made, by means of another small piece of 
rubber pipe, with one leg of a pressure-gauge ; then 
observe tlie respective heights of tlic columns of water. 
If they alter their positions, it will be owing to an 
escape of gas past the main cock. A very small leak 
indeed can thus be detected. India-rubber pipe may 
generally be trusted to make a sound joint, if clipped 
on properly, and tied round with string. 

Another way of finding a leak, but of a more 
tedious nature, is to shut off all the lights, &c., and 
then to watch the small baud of the meter for about 
half an hour. If the leak is less than a foot per hour, 
the meter must be watched for an hoiu' at least. 

The most fruitful sources of leaks are — first, the 
joints of brackets and pendants, and the cocks for 
shutting off the gas ; next, the joints of the pipes ; 
and, lastly, the seams of the pipes. 

If the leak cannot be detected by the smell, it 
must not be sought for with a light ; because even 
E 2 
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paagwof a small defect which has beeu allowmg the escape 
ventof of gas for some time, in aiiy part that is closed 
in — such as under floor-boards, in cupboards, 
behind the backs of partitions, &c,— will almost 
invariably have produced an explosive mixture of air 
and gas, and a great deal of damage may be caused 
by incautiously seeking for an escape with a light. 
The discovery of a leak under these circumstances 
does not usually reward the ingenuity of the seeker 
in a way he would desire. 

The smallest leak can be detected either by the 
smell or by the sight. To find a leak by the sight, 
Finding leaks it is neccssary to use a mixture of soap and water, 
■m^^ *° such as is usually employed in those experiments in 
aeronautics so commonly in vogue amongst school- 
boys. This mixture, freshly made, is applied to the 
suspected parts by means of a stout camel-hair pencil. 
If there is the slightest escape of gas, it will blow a 
bubble, and the spot will be indicated. It is safest, 
however, if it is suspected that there is a longitu- 
dinal crack in a pipe, or a very shght leak in a joint, 
to paint the pipe, watching for any bubbles which may 
Small leaks ^^ blown by a large leak, and stopping tliem with a 
™pSi^t7^^ thicker coat of paint. Generally speaking, paint will 
not stop a leak under ordinary gas pressure unless 
there is a great deal of varnish and red lead with it. 
If the leaks are in the joints of the brackets, they 
must be temporarily stopped with a mixture of grease 
and beeswax, by taking out the plug and smearing it 
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I The renewal of tlie plugs of brackets is too diffi- 
ilt for an amateur; therefore, in all eases, if a 
brass-finisher can be found, it is best to entrust 
the work to him. Grinding in with sand or emery, 
unless done by an experienced hand, is sm-e to 
result in making tlie leak worse. 

The foregoing remarks relating to leaks apply, 
as will be readily seen, to bouses in which gas has 
already been in use. 

To be on the safe side, all pipes should be tested f 
for soundness as soon as they are laid, and before the ' 
floor-boards are finally screwed down. All boards j 
under which gas-pipes are laid should bo screwed ' 
down over the places where it may be necessary to 
occasionally examine them. If this testing is not 
done, a great expense may be incurred, especially in 
thitee cases where expensive flooring or tesselated 
pavement is put down. Examination of gas-pipes 
ought to be made before the signature of a lease. 

If it can possibly be avoided, m gas-pipe should 
be laid behind plaster, unless it can be ensured that 
every joint is tight, and that the pipes are sufficiently 
large to allow the gas to pass readily through them, 
even although a little corrosion or dirt should accu- j 
mulate in them. The greatest care must bo taken p 
to ensure the laying of the pipes in such a way that 
no water can be locked in at a low place or a "sag" in 
the pipe, or it wOl be difficult to prevent a constantly 
recurring annoyance from the jumping of the lights. 
The writer has known instances where the supply of 
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gas in rooms has been quite discontinued, from the 
impossibihty of dealing the pipes without breaking 
the plaster. There are, to his knowledge, showily- 
built houses in which tho pipes (of very small size) 
are buried in the plastering of richly-decorated 
rooms. These pipes must, in the nature of tilings, 
very soon become rusted up and useless. 

But if it is absolutely necessary to lay pipe which 
wUl be buried in walls, it is better to use tin pipe, 
which is incorrodible and smootli on the inside, and 
to protect it from nails by placing over it a half- 
round piece of tinned iron plate. 

Copper tube may be used if it is sohd drawn, but 
if it is seamed tube it will not do, because tho solder 
in the seam, which is a mixture of zinc and brass, 
will sooner or later perish by galvanic action, and 
cause a leak. In the writer's own experience a piece 
of brass pipe, which had been in use for some few 
years, became so rotten at the seam as to render a 
considerable length leaky, and an accident was only 
prevented by the fortiinate discovery of the leak. 

As an improvement on the elementary pressure- 
gauge mentioned on page 6, a properly mounted 
pressure-gauge (iig. 23), connected with the gas-pipe 
of the house, in any easily accessible place, would 
be found very useful. It should be fitted with a 
T-piece, provided with a stopcock and a short length 
of brass tube. An india-rubber syringe, such as is 
detector" used with scent-difFusers, could be attached to this 
tube ; then if the burners are shut off, and the stopcock 




at the meter is tiimed off, air can be blown into the 
pipes, and at a pressiu'e of 4 or 5 inches leaks will 
more readily exert their influence on the water-level 
in the gauge. 

It is very annoying to find, when a heavy 
bill comes in, that you have innocently been wasting 
the gas at a terrible rate. If people would only 
take the trouble to look at then- meters occa- ooonsionia 
sionally, they would not be taken by siu-prise in this 
manner. But, altliongh the index of the meter 
would show them that their daily consumption of 
gas was large, it would not in the least help them 
to find out which burners were to blame. This is 
the duty of a little apparatus called a Constimption josim- 
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given ou the nest page (fig. 24). 

In order to test the consumption of any burner, 





The little pointer is seen opposite the figiu'e 5 ; the photo- 
graph of the Indicator having been taken when it was passing 
5 cubic feet of gas per hour. 
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the burner is unscrewed from the fitting, the indi- 
cator is screwed on in place of the burner, and 
the latter is attached to the screw at the top of the 
indicator. Then, if the gas be tiu-ned on, the posi- 
tion of a Httle pointer in the interior of the instru- 
ment will at once show at what rate per hour the 
gas is passing through the indicator, and therefore 
through the burner. In this way, by testing the 
rate of consumption of the various burners, a waste- 
ful burner will be at once detected, and the cost per 
hour of lighting any portion of a building may be 
readily calculated. 

The advantages of tlie horizontal an^angement 
(fig. 25) may not at first sight be so appai'ent, but it 
will be readily seen that an indicator of tliis pattern 
may be fixed at the side of a small stove or heater. 
It may also be made with a foot, and fitted with 
side tubes for india-rubber connections, so that in 
laboratories, where experiments are being made, 
the gas required for each experiment may be at 
once known. 

In addition to its employment as an indicator 
of the amount of gas consumed by a burner, the 
" Joslin" indicator may be used with great advan- 
tage as a constant tell-tale, or leak detector. For 
this purpose it is necessary to carry a small tin pipe 
leading from the outlet of the meter to the inlet of 
the indicator, and return from its outlet another small 
pipe to the outlet of the meter, as shown in fig. 26. 
Between the points at which these pipes join the 
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outlet a stopcock is fixed. Thus, when this main 
stopcock is closed, the pipes iu the house are kept 
suppHeil with gas through tlic bye-pass, and conse- 
quently all the gas consumed must be shown on the 
indicator. 

For example, supposing two small lights are left caBcongumea 
burning after the stopcock is shut oft", the quantity wa™l Ugh^ts. 
of gaa used by them is indicated on the " Joslin " ^h 

indicator in feet per houi'. Now, if all the gas lights ^^| 
in the house are shut off at the burners, then it ^B 

necessarily follows that the gas passing through the Leaia 
indicator must be escaping from one or more leaks. 
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The apparatus (fig. 27) may be fixed i 
venient spot — say the bail of a house — an 
cock of tbe meter may be turned off from the hall, so 
that before retiring for the uight it may be ascer- 
tained with certainty how many gas lights are left 




Fig. 27. 

still burning, or whether the pipes are sound, or to 
what extent there is a waste by leakage, supposing 
the contrary is the case.* 



* It is neither a good nor a safe plan to turn off the main cock 
every night, imleas there is a bye-pasa arrangement, such as that 
described, which will keep the pipes " alive," otherwise Ughta 
may be turned out, and the cockH left open, and thereby a great 
escape of gaa may occur when the main cock is again turned on. 
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Modifications of this useful little apparatus < 
be made in a variety of ways. 

It may be stated that the escape of one cubic contot 
foot of gas per hour would cost about £1 78. a year 
for gas utterly wasted ; and with two or tliree almost J 

imperceptible leaks the above-stated quantity of gas H 

would be easily wasted. 

In large factories and places where gas is very periodioai 
extensively used, a periodical examination of tlie "'^^a'''""' 
soundness of the pipes can readily be made on '"'" ^°'"^^°*' 
Saturdays, or on days when the gas can be entirely 
turned off for a short time. The apparatus for this 
purpose is very simple, and should be permanently 
fixed alongside the meter. It is illustrated in 




simple construction, being merely a measuring i^rgeestai 
drum enclosed in a case, the centre shaft of the 
drum projecting through a stuffing-box in the front 
of the case, as shown. On this shaft a pointer is 
fixed, and a dial is painted on the front of the 
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case, marked with 50 divisions, every ten divi- 
sions representing one cubic foot of gas. The 
capacity of the measuring drum ia one-twelfth of 
a cable foot, so that it wonld have to revolve 60 
times to pass 5 cabic feet of gas througli it. The 
dial being divided into 5 cubic feet, the actual qnan- 
tit}" of gas passed tlirough the meter is multiplied 
60 times ; and, as a consequence, the pointer will 
show by one minute's observation the actual 
quantity which would be passed through the meter 
in one hour at the same rate. 

The inletof this tell-tale metcrahould be connected 
to the outlet-pipe of the meter, and a cock should 
be fixed on the main wliich supphes the premises, 
at a point immediately after this junction. Another 
junction must now be made with the outlet of the tell- 
tale on the other side of tlie cock. Thus, when the 
large cock, just mentioned, in the supply-pipe is 
turned off, a sufficient supply to the fittings to keep 
the pipes alive, and enough for the supply of two 
or three watch-lights, is kept up through the small 
bye-pass. These lights should be regulated by means 
of fixed governors, so that the quantity used by them 
per hour may be definite and known. Any more 
than this must therefore be leakage, either from 
cocks left turned on or from gas escaping. Thus, 
if there are three watch-lights burning, regulated 
to consume 4 feet each Hght, and the tell-tale meter 
shows that gas is passing through it at the rate of 
20 feet per horn-, then it is cleai- that 8 feet per 
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hour is leakage ; so that the leakage, if any, may 
be detected aiid its amount determined any night 
when the gas is turned off from the main supply, 
and left to the tell-tale supply. 

No largo estahlishmeut ought to be without a 
tell-tale meter. Its cost would be saved over and 
over again in a year, and its frequent use would add 
very materially to the safety of the premises. 

The same apparatus may bo used also to test the sime 
soundness of the pipes in the first instance, or to beuaedior"" 
determine the hourly consumption of any burners or etoveB. &o. 
gas-stoves. ^M 

As this is a wet meter, no amoimt of gas, how- ^| 

ever small, can possibly pass without moving tlie ^ 

index. It will therefore indicate, even in cases SmaiieBt 
where there is no discoverable leak, but where the ISgo* 

delected by 

gaa la only amusmg {or, to use the popular cxpres- tbisappan- 
eion, working) through defective or porous places in 
jjipes, joints, or fittings. 

That this occurs in almost every house is well 
known ; otherwise it would uot he necessary to wait 
till the air is out of the pipes, before the gas can be 
lighted in those houses where it is shut off at tlie 
meter every night. (See page 00, in reference to 
shutting off gas.) If there is no leakage, the pipes 
and fittings which are at night folly charged with 
pure gas ought to remain so. 

In all places where the consumption of gas is Duplicate 
large, such as factories (especially those in which 
there is machinery in motion), churches, chapels, 
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concert-balls, and theatres, special arrangements 
should be made to prevent the possibility of sudden 
extinction of the gas from any cause wliatever. 
In the first place, the meters should be in duplicate, 
either one being capable of supplying tlie entire 
establishment, but both connected with the supply- 
main, and both going at one time. It will most 
likely happen that one of the meters will generally 
do more work than the other ; but no attempt must 
be made to check either of them for the purpose of 
equalizing the registers of the meters. 

No harm whatever can happen if one suppUes 
more than the other, but if any attempt is made to 
check one of them it may happen, in case of the 
breakdown of the other, that the supply may be 
deficient ; whereas, if left alone, the sudden stop- 
page of one would in nowise affect the lighting, and 
no harm could result, because each meter is capable 
of doing the whole work. 

It is a popular error to suppose that a meter 
larger than is required lea^ls to a larger consumption 
of gas. Meters of whatever size, if they have passed 
' the Government test, will only register the quantity 
of gas passed through them ; but a lai-ge meter 
does the work more easily and steadily than a small 
one, in exactly the same way that a 10-horse power 
(nominal) steam-engine will do 10-horse power work 
better and much more steadily than a 5-horse power 
engine will do it by increased pressure of steam and 
accelerated velocity of the piston. 
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Fig. iQ is a plan of conneetdons for a rail- fonnoeUoD 
way station, which will be found very convonieut. i-wiahmm 

T 11 1 1 1 -1 (oreontroll 

In all larnjc places, 8nch as railway stations, ware- K*»(n>mot 
houses, or works, the supplies to tlio different 
platforms or parts of the bmlding should all be 
taken from the same point (as far as possible), 

COS-TBOI^VALVES FOB EAO-WAT STATIONS. 




/■■/;/. 29. 

ijuid each fontroUmg cock or \nhc worked from 
a plate mai'kcd distinctly, so that at any time 
<jven a strange gasman ma}- readily sec how to 
■control or tm'U off the gas. 



roqnhed to facilitate the alteration of the power of " 
the light when the trains are in, and when there is 
no work going on. These euppUes, which serve to 
keep jiist a sufficient amount of light dui'ing the 
time when no work is going on, are cbUcA Jlash-lfghl 
■or bife-pass services. 

The bye-pass senice is a small pipe laid alongside 
41 lai-gcr one, and at each light it is connected with a 
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centre burner, or a jet, wliich consumes only a small 
quantity of gas, called in England & Jlash-lujht, and 
in France a veilkuse. 

The lighting arrangements of churches, chapels, 
and concert-halls are all more economically managed 
if they are furnished with a separate flash-light 
service, so that while the main sen'ice may, as in 
the case of railway stations, be turned oflf at any 
moment, the flash-light will always be ready for 
lighting up instantaneously. 

In theatres the gas on the stage should be 
separated from that in the auditorium, and so- 
aiTanged that the latter cannot be turned out except 
from the front of tht; building. The same rule 
applies to churches aud puljlic halls. The turning 
off the gas ought to be so arranged that it cannot by 
any means be done iu a hurry by one who, seized 
with a panic in case of fire, imagines he is doing a 
good thing in extinguisliing the gas. So far from 
this, as Captain Shaw has recommended, " In case 
of fire or panic, light up everything you can." 

In all these cases, whether in theatres or public 
halls, the gas will make no difl'erence to the fire ; or 
if it does, it will not cause so much mischief as 
its sudden extinction woidd entail. 

Light is the first thing required even in fire j 
or, to put it in stronger terms, more so in a fire, 
because there is not always a blaze sufficient to light 
the firemen at then' work at the commencement,, 
which ie generally tlie most critical time. When 
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the fire has obtained the mastery will be time 
enough to shut off the gas. 

Another important detail in large establishjnonts gaobm u 
is to put the gasman in uniform, with the name of 
his office in plain letters on the collar of his coat and 
his cap, so that at any time there can be no mistake 
as to who is really in charge of the lighting arrange- 
ments. In a case of emergency there is generally 
no time to oxamme credentials ; and it has frequently 
happened that the gasman in charge is pushed 
aside by municipal authorities, because he is not 
recognized . 
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CHAPTER V. 



THE GOVERNOR, OR EEGULATOR OF PRESSURE. 

It has been sliown at page 20 that the pressure 
i in the street mains varies very much during the 
hours of the day and uight ; and in all large towns 
this is the case. In hilly places the variations 
are very much greater. Therefore, when governor 
burners are not exclusively used, it is necessary to 
ensure the proper use of the gas and avoid waste 
and discomfort, tliat a general governor should be 
fixed at the meter outlet, so as to maintain a nearly 
constant pressure at this point. 

The action of the governor in .is follows (see 
fig. 30). The gas enters at the inlet, and, fol- 
lowing the course indicated by the ai'rows, passes 
through the regulating plate of the governor into 
the gasholder; it then goes out by the opening 
through which a dark arrow is seen descendmg into 
the channel leading to the outlet. 

It will be seen that the gasholder has, suspended 
from a disc in the crown, a half-ball valve, which 
closes or opens the orifice in the regulating plate 
as the gasholder rises or falls. A weight placed on 
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tlie top of ttio holder lixrs the pressure at whicii the 
gas is intcndoil to leave tlio outlet of the Koveruor. 
If the pressure of the fjas on the inlet is greater 
than that required to lift the holder and weight, 
then the latter rises, carrying the half-ball valvo 
with it, till such time as the annidar opening left 
between the sides of the valvo and the regulating 
plato is sufficient to allow of the passage of the 
necessary quantity of gas to supply the number of 
hnrucrs alight. On the other hand, if the pressuro 
at the inlet I'nlls below that requii-cd to supply the 
demand, the bolder sinks, and the full opening of the 
regulating plate allows all the gas to How through 
the governor to the burners. 

Thus, for example, supposing it is required to AdjustniMi 
adjust the governor to maintain at its outlet a con- 
stant pressuro of ti/lOths of an inch, a weight is put 
on tlie top of the gasholder, whicli will bo sufficient 
to compress the gas it contains till it is equal in 
density to gas under this pressure; or the screw 
of the spring must he turned so as to compress the 
spring, imil thus put pressure on the gas within the 
holder, whicli is the same thing. Then, supposing 
one light is turned on, the gasholder falls until it 
has opened the half-ball valve sufficiently to allow 
the passage of the requisite quantity of gas for this 
light, and so on with any farther number till the 
limit of the capacity of the pipe on which the 
governor is fixed is reached. But, generally speak- 
ing, at the same time as the demand for gas at 
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Ft;,. ^m 
the outlet of the governor is variable, so is thc^^f 
pressure npon the street mains, and therefore tha^^H 
L at its inlet. The effect of these variations is t(^H 
1 render the action of any single governor (see fig. 30);^| 
slightly nncertain ; and though tliis is only to th^^f 
extent of perhaps half a tenth of an inch, yet it haft^^ 
an injurious effect npon the unifonnity of the flamc^H 
of good burners. ^H 
The employment of a double governor {fig. 31]^H 
enth-ely obviates this inconvenience, and all irrega^^f 
larities at the outlet of the first governor jire entirelj^^B 
neutralized by the second. To the small union (^^| 
the top of the governor should be attached a pip^^H 
communicating with the air outside the house, or ^^M 
any place the most convenient.* ^^H 


1 


* All governors wliicli ai-c used to maiiitiUQ a constluJ^^H 
pressure at the outlet of meteia from which the supply ia Ta^^^H 
able in quantity from time to time, miisth&xe the chamber ftbt^^^| 
the diaphragm or bell in communicatiou with the atmospluM^^H 




This method of adjustment hy weights is not 
the most couvenieut. The use of a spring regulated 
by a screw is better and more suitable to situations 
"where there is a high pressure of gas in the street 
mains. The following instructions will enable the 
consumer to re-adjust the governor himself whenever 
it is requisite to do so. 

DIRECTIONS FOR FIXING DOUBLE GOVEENOE. 

The governor eliould have the same size screw at its inlet t 
as the main to which it ia to be attached, thus ; If the main is ^ 
1 inch, the governor must be screwed for 1 inch ; and so on for i' 
all the other sizes of pipes. This is irrespective of the number v 
of lights it is proposed to govern, wliicli, however, should not " 
«xceed the number marked on the governor. 

Be carefut to Jix Ihe iniH of the governor to the pipe Uatlim/ 
Jrom the oatlet of the meter. The inlet of the governor can 
readily be distinguished from the outlet by making an examina- 
tion of the appai-atns. From the inkt the regulating valve can 
be readilj seen, whDst from tlie outlet it cannot. 
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If, by mistake, a governor is fixed with its outUl to tlie- 
pipe leading j'rofn tlte iMter, it will uot work, becnuse wlieuever 
there is Bufficiont pressure to raise the holders whit^h carry the 
regulating valves they will immediately shut up mid extingiiiali 
the lights. On the contrary, when the governor is properly 
Used, no pressure will aliut the valves whilst there is a light on . 
the main supphed through the governor. 

DIRECTIONS FOR ADJUSTING DOUJJLE GOVEBNOB. 

These governors ai'e usually sent out adjusted so as to givs 
8/lOths of an inch of pressure at the outlet of the governor. 
But if a greater pressure be required, proceed as follows ; — Turn 
on the gas, put the outlet govenior ont of action by meaua 
of a sufficieutly heavy weight, or by acrewiug down the spring. 
Then screw domi the spring on the inlet governor siifBciently 
to raise the pressure 1/lOth hnjond what is reqiui-ed at the outlet 
of the governor. Belease the outlet governor, and the pressure 
will fall to 8/lOtliB. Screw down the spring of this governor 
till the desired pressure is attained. In all cases the inlet 
governor must be weighted more lioanly than the other, or the. 
outlet govei-nor will not come into action. 

The governor is in action when the gasholder begins to 
lift."^ 

The pressure of gas is increased by screwing the thumb- 
screw, which is above the spring, do^™wards ; the reverse action 
will lower the pressure. 

Figs. 32 aud 33 are drawings of Sugg's Patent 

Glycerine or Mercurial Governors, and are intended 

, for use with gas-stoves, or for places where it is not 

convenient to carry a pipe from the governor into 



* A preasure-gauge must be put after the outlet of the 
goTsmor before commencing the acijaBtment ; and there must be 
sufGcient presflure on the inlet to raise both holders, or mora 

than 8/lOths. 



MEBCmtlAL OK GLYCEKINE GO'VERNORS. 




Fig. 32. 



Fi^. 33. 



the open air to ventilate the chamber above the 
bell.* The bells of this kind of governor work in 
mercurj- or glycerine, and the method of adjust- 
ments is similar to that already described. Fig. 3ii 
is suitable for a horizontal main, and fig. 33 for a 
rising main. 

If a governor m employed at the main only, for 
the purpose of ensuring a constant pressure after 
the outlet of the meter, it must be borne in mind 
that the pipes all over the premises should be of full 



* All governors, the bella of which work in water, aa wuU 
as those on the dry eystem, with leathern gasholders, must 
be ventilated into the open air. The odour of gas impregnates 
the leather or the water, and the air displaced from the chamber 
above the bell, bj the action of the governor, ia therefore slightly 
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size to supply all the lights easily at a low pressure 
— not more thaii 5/lOths to 8/lOths of au inch. 

Each burner Bhould be provided with an adjust- 
able screw cheek, similar to that shown in the 
"Winsor" burner, so tliat its consumption may 
regulated when all the lights are in use 

There should be also, in large buildings, a sepa- 
rate governor for each floor, because, as explained 
at page 8, the pressure of gas iucreases at every 
10 feet above the supply-pipe 1/lOth of an inch. 
Thus, in a house with fom- floors above the base- 
ment, the pressure will vary as follows :— 
Pressure in basement after leaving the 

governor 8/lOthS' 

At pendant in Idtchcn, on a level with 

govcmor 8/lOths 

At gaselier on dining-room floor, 10 feet 

above governor 9/lOtha 

At brackets on drawing-room floor, 26 feet 

above governor lOJ/lOths 

At brackets on bedrooms, second floor, 

33 feet above governor llJ/lOths 

At brackets on nursery floor and in ser- 
vants' bedrooms, 49 feet above governor 13/lOthg 

charged witL it, although no leak takes place, either through 
the bell in the one, or the leather diaphragm in the other. 
These govemors, however, poBsesa the advantage (when fitted 
with 3, pipe as described) of avoiding the possibility, from any 
cause, of the escape of gas into the houae. Any escape most 
blow off into the open air. 
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Thus, instead of only the initial pressure of 8/lOths, 
"to which the governor is regulated, there will be 
13/lOths pressure on the burners in the nursery and 
servants' bedrooms. Therefore, if the lights are 
tamed out in the basement or dining-room floors, 
the gas thus dispensed with rises by reason of its 
lightness to the upper floors, increases the pressure 
there, and thus gets consumed at the burners 
instead of being saved. In fact, although the 
governor at the meter may be in perfect action, the 
reduction of ten or a dozen lights in the basement 
of a large house may have little or no effect on the 
total quantity of gas consumed from the causes just 
mentioned. 

Although in hilly places governors are necessary Governor for 
to control the excessive pressure, they may be burner and 
dispensed with in most cases if every burner and Best. 
gas-stove is provided (as it should be) with a sepa- 
rate governor of its own. 
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CHAPTER VI. 



OAB-BURKEBS. 



EBE are three kinds of gas-burners now in 
Those in which the supply of atmosph 
to produce combustion ia aspirated by the 
action of tlie heat of a flame in a glass or talc 
chimney, the pressui-e of gas at the point 
of ignition of the bmner being, with the 
best burners, practically nil. 

. Those which obtain the supply of air both 
by the use of a chimney and by means of a 
certain pressure at the point of ignition. 

. Those which find the supply of air being forced 
out against it by the agency of a certain pres- 
sure of gas at the point of ignition. 



The first kind are mostly known by the name 
of " Argand," so called after Argand, the inventor of 
the means of producing a hollow cylindrical flame. 
Tbe invention dates nearly a hundred years back, 
and was first applied to oil-lamps. The first Argand 
gas-burners were simply shght modifications of 
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Argand's oil-lamps. Tlioy were fitted with a per- 
forated top in the place before occupied by the 
cotton wick, imd gas instead of oil was supplied, to 
them down the oil pipe. During his apprenticeship, 
the author of this worl; altered mnny oil-lamps to 
gas in this maimer. 

Argand may, therefore, be said to be tlie inventor 
of the Argand gas-bm'ner, aJthough he did not 
apply gas to it. The idea of this important appli- 
cation is supposed to have originated with Clcgg, 
one of the pioneers of gas lighting. 

The hollow cylindi'ical flame burner is best 
illustrated on page 10, which is almost the latest 
development of the Argand system. 

The Government standard burner depends for Govomiaeiii 
the high duty obtained from it upon the discovery A?^Sa^ 
made by the anthor of this work in 1868, \iz. : — p^dple ou 
"That the highest illiuninating power per cubic .tpponaBUie 

. . . hjgb roimlt 

foot of gas consumed is oomciaGnt with a very oi*i«iiied 
low rate of velocity of the issuing gas from a non- 
conducting steatite* gas chamber (D, in drawing, 
fig. 7, pago 10). 



■■■ steatite is a natural stone found in various parts of tLe 
gtobo, beiiigakiud of soapstono, called in German, " Speckstein." 
It is of a very fine graiji, and, in its natural state, is softer tlian 
ivory, lb admits of being worked to a very fine polish ; but 
after it has been burned in a kiln it becomes harder than the 
hardest steel, and will resist a very high temperature {2000° of 
heat will not alter it) ; it is also unaffected by the action of damp, 
being perfectly incorrodible. Gas-bumera made of this material 
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The rate of velocity of tbe issuing gas from this 
burner is probably not gi'eater tbaii IJ luilea per 
hour. It will easily be seen, by reference to the 
drawing, that under these circumstances the carbon 
in tbe gas has time to combine with the oxygen of 
tbe atmospheric air which is ])assing up through 
tbe centre opening of the burner, and also through 
the annular apace between tbe steatite chamber D 
unci the edge of the cone ('. 

In the old form of Ai'gand Inu'iiers tlie pressure 
at the point of ignition is high, aud the speed of 
the issuing gas is from -50 to 90 miles per hour — 
sometimes even more than that. Tliis absolutely 
prevents perfect combustion; and, as a eimseqnence, 
the gas escapes, incompletely consumed, into the 
apartment, without developing its full efiect in light. 
In fact, the gas is really beuig to a great extent 
wasted. 

On this point tlic Gas Referees for London, in 
tboir report to the Board of Trade, dated May 3, 
1869, which was presented to both Houses of 
Parliament, by command of Her Majesty, in June, 
1869, say : " On testing, by the photometer, the 
large number of luirners collected, we found that 
the diversity as to illumhiating power was sur- 
prisingly great, and such as will appear incredible to 



will remain in constant nsG for more tlian twpiity years 'withnat 
deterioi-ation. There are several imitatioua of tljia atone, but 
none of them are at all comparable witli the natuial stono in 
point of fineness of gi'ain or durability. 
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auy one who has not ascertained the facts by careful 
experiments. We also found that the kinds of 
burners in common use are extremely defective, 
thereby entailing upon the jrablic a heavy pecuniary 
loss, as well as other disadvantages." In a later 
report to the Board of Trade, dated June 22, 1871, 
they say : " The Referees, in the course of their 
investigations relative to the choice of a standard 
burner, made and tested a large collection of burners 
of all kinds, obtahied froni the leading gas-fitting 
establishments and other quarters ; and, in conse- 
quence of the great numerical preponderance of 
bad burners in the collection, they were led to 
inspect the gas-lighting arrangements in several 
large establishments in the City — especially those in 
which, owing to the prevalence of night-work, an 
unusually large quantity of gas is consumed .... 
It was found that the burners chiefly in use were so 
defective that they gave out only one-half of the 
illuminating power of the gas actually consumed. 
And several of the burners tested by the Eeferees 
gave only one-fourth of the proper light of the gas ! " 
The bnmers to which these remarks refer are for the 
most part Argands of the old type, although the 
Eeferees say, further on in their report, that three 
" fishtail burners, purchased at random, were found . 
to give respectively only 27, 24, and 23 per cent, of 
hght compared with the standai'd burner." They 
estimated that in London alone a sum of ^500,000 ■■ 
might be saved by the use of good burners instead i 
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of bad ones. At that time the consumption of gas 
was less than half what it is at present. 

The hmners now in use are largely of the fishtail 

u«B kind. In fact, it has been authoritatively stated 
that throughout this kingdom three-fourths of those 
at present in use are of this type. Be this as it may, 
it is an incontestable fact that an immense number 
of fishtail burners arc employed by the public, and 
that most of the old Argand typo of hmner have 
given place to them. 

(B Following up the observations of the Gas Eefereea 

the of 1871, and bearing in mind the present consump- 
tion of gas in London, it appears that the cost of a 
gas-burner is a subject of gi-eat importance to the 
consumer, because it is not represented only by the 
tium for which he has piirchased it, but by the cost 
of gas to obtain a desirable result from it. If the 
first purchase-cost is the only amount which figures 

tof in the account for lighting, it is easy to ascertain 

.di'sip burners what that is. For the best and most expensive 

burners it can only be a compai-atively small sum ; 






in the gas bill every quarter, it is more difficult to 
ascertain how much its cost will really amount to, 
as, for example — reverting to page 15 — the first 
cost of the three burners experimented with was 
one shilling. The light they produced for a con- 
sumption of 30 cubic feet of gas per Iiour could 
have been easily obtained by a consumption of 
7^ cubic feet of gas per hour, if this quantity had 
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been used in a " London " Argand fitted to a suspen- 
sion, as shown in figs. 34 and 35, on Plate 18, and a 
beautiful soft white light would have been shed down 
on the table under it. There was, therefore, a waste 
of 22i cubic feet of gas per hour. This quantity 
multiplied by 2000, or the average number of hours 
in a year gas is burnt in private houses, gives 45,000 
cubic feet as the actual ivastc of gas by these three 
burners per year ! The cost, at (say) 3s. per 1000 
cubic feet, amounts to the large sxnn of £6 15s. 
Now, supposing the burners to last three years, they 
will have cost the consumer in that time X'20 6b,, 
inclusive of the shilling paid for them in the first 
instance, or £6 15s. 4d. for each burner. Any one 
will admit that for this amount per burner a most 
excellent and highly-finished article of the same size 
and construction ought to be supplied m pure gold, 
set with precious stones.* 

The consumers' burner is made in a slightly 
different manner to the standard Argand. The total 
air-way is much larger in area, and a longer chimney 
is used — 7 inches instead of (5 inches. Figs. 36, 
37, and 38 are engravings of the improved standard 
burner, combined with a self-acting governor, the 
larger kinds being also provided with a central jet, 
which improves the flame. 

Before the introduction of the governor, the 
Argand required a great amoimt of- attention when 

* The Baving mentioued by the Gas Eefereea (p. 79, laat 
line bat ooe) is per atmum. 
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The ga^ euters through the inlet of tlie governor A (in tha diredjon 
shown by tlia arrows), passes through the screw regiilator B, which 
inoieaeea or diminishes the quantity to bo consumed per hom" by 
heing screwed up or down (at the time the adjustment is made). 

C IS one of the tubes through which the gas is led from the governor 
to the combustion chamber. 

B is one of these tubes in section. 

E is the combustion chamber, of steatite — a, non.comhtctor of heal. 

F is the centre peg which steadies the air current to centre of flame. 

G is the air cone which regulates the delivery of air to outside of 

H is one of the wires which hold the chimney. 

I is the ring which carries the chimney, and regulates the third 
current of air which serves to keep the chimney cool and clean. 

J is one of the wires which support the saucer. 

K is the leothern gasholder carrying the valve L, and rising and 
falling with the increase or decrease of pressure ; thus closing or 
enlarging the aperture for the admission of gas. 

This improved borner was patented in 1874. 




the preBsureB cliauged. Consequently, it fell con- 
siderably into disfavour, and has been in many 
instances replaced by fishtails. These, although 
they waste more gas under varying pressure, do 
not show it. 

The governors used with Argand burners are 
similar in their action to those described in 
Chapter V., with this exception— viz., that as they 
are regulated to consume a fixed quantity of gas 
under varying pressures, the communication with 
the atmosphere can be, and is. made through the 
burner itself. The pressure at the point of ignition 
is so slight that it is practically a free way between 
the top of the gasholder and the atmosphere. 

It should be said in fairness that the parties 
interested in the supply of the so-called cheap 
burners did their utmost to disparage the Argands. 
Alarmed, doubtless, at the high results achieved by 
G 2 
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a scientifically- -made burner, which did not requi 
renewal, and would be (accidents excepted) as good" 
and as efficient at the end of twenty years of wear as 
it was when first new, they fancied they saw their 
occupation gone. 

Bat the introduction of this self-acting governor, 
which maintains a constant rate of consumption, 
■!■ entirely sweeps away the whole of the specious- 
arguments used against the employment of the 
Ai'gand burner ; and, for reading, writing, drawing, 
painting, &c., it is at this day the most perfectly 
steady light in the market at the disposal of tlie 
gas consumer. The lighting power of tliese burners 
varies from 7 up to 600, or even 1200 candles. 
These last powerful burners are suitable for art 
schools, hai'bours, and lightliouses. They are, from 
100 candles upwards, all ventilating lights. 

Fig. 39 (sec next page), which is a burner made 
specially for France, so as to give the ilame of 
the moderator lamp, and work with the same 
chimney, docs not offer any point of great interest 
to the ordinary gas consumer; excepting that in 
places where moderator lamps are iised on the 
mantelpiece of a room, gas may be substituted for 
oil with great advantage without changing the 
character of the lamp. 

Ungovenied Argands are used largely with 
straight chimneys for the float lights of theatres, &c. 

In closing these remarks on Argands, it may be 
as well to state that, bv this svstem of burner, the 




highest results in illnmiuating power per cubic foot Higiu'^ 
■of gas consumed arc obtained. ■."hie i 



from 3'3 to 3'5 candles per cubic foot of gas con- 
sumed, witliout reflectors ; gi\'ing an equal all-romid 
light in a direction horizontal to the flame, whilst in 
A vertical direction hghting a complete circle, witli 
the exception of about one-quaiter immediately 
nndemeatli tlie burner. "With reflectors they give 
light duectly under the burner, and realize from 
4 to 5 candles per foot ; the largest sizes realizing 
7 candles per foot. 




rgandsfor A Correspondingly higli duty can be obtai 

inaiiy good, from them with cannel gas, a less consumption per 
hour being required to give the same amouut of 
light, according to the richness of the gas. 
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Fill. 40. 

higher practical result has ever been achieved ' 
domestic burners up to the present time. 

Fig. 40 is an engraving of one of the 
eKtensively-used patterns of the " London " Argai 
burner, witli its shade, screen, chimney and support 
and governor complete. All the glasses are i 
to gauge, and each pattern is distinguished 
name. This is called the " Frankfort." 

The " Christiania " burner (shown in figs. 41 t 
42), invented by the author, comes under the 6Q(h 
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category of burners, aiid it is next to the Argand 

in order of duty per cubic foot of gas consumed. It 

consists of a self-acting governor similar to that used 

in the Argand burner just described {fig. 36), with a 

screw on the top of the gasholder, by which to 

regulate the rate of the consumption of the burner 

at pleasure. The support for the globe forms part 

of the top of the governor. The burner is made 

with great care, in steatite, and is called the " table- seeiiKs. 42 

top," to distinguish it from the "hollow-top," 

now so well known.* The " table-top " is the latest 

and best development of the fiat-flame burner. 

'■^ It may be said, in paseiag. that the hollow-top steatite 
burner has been adopted iu every part of the globe, ajid it is 
probable that no other burner hag ever obtained ao great a gucceas. 
i'jvery burner maker liae copied it ; and it is. therefore, fiair to 
conclude that they all consider it the best model they can folloW' 
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The BUceeBsivc dovelopments of the flat-flame 
bm-ner by the author ai-e shown in the foUowuig 
Figs. 44 and 45 represent tlie 
original improved steatite street-lamp hatswings, 
made iii 1858 and 1860 ; flgs. 46 and 47 show tlie 
Amsterdam and hollow-top steatite burners, invented 
in 1866 and 1868; fig. 48 is the improvement ou 
it, patented in 1874, by giving to the bottom of the 
slit a circulai- form, suitable to the shape of the 
flame ; and fig. 49 is the latest improvement in 1880, 
being the " table-top " steatite burner in whieh the 
previous improvements ai'e all combined, and stiil 
further improved upon by the addition of the table 
placed at a suitable distance under the flame, so as 
to give it the best possible shape and effect in illumi- 
nating power. The pressure at the point of ignition 
of this burner is higher than that of the Argand. 

CHEISTIANIA" GOVERKOR BDBN1';B, 
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The triple-flame " Christiauia " governor burner, 
shown in fig. 43, gives a fine brilliant light, and is 
large enough for a 12-iuch globe. It is a combi- 
nation of three table-top bumei's with a small centre 
jet, and the light and steadiness are much increased by 
tlie employment of a short chimney below the burnera. 

The globe of the " Christiania " burner, which is 
made of white glass of a very fines quality, and 
double-annealed, serves the purpose of a chimney 
to tlie burner, and by regulating the velocity and 
direction, and giving a gentle upward flow to the air, 
keeps the flame steady, and enables it to develop its 
best illuminating power. It also assists by reflecting 
the light downwards and diffusing it all around, so 
aa to make it agreeable and soft to the eye, and 
yet powerful neai' its work. The "Christiania" is 
well suited for domestic requirements, and needs 
little attention. The light is constant and steady, 
notwithstanding the cliange of pressures in the 
street, or extinction of lights in any part of the 
house ; there is therefore no waste. The first cost 
of a complete burner and globe does not exceed a 
few shillings, and its durability is practically un- 
limited. 

When compai'ed, in point of cost, with such 
burners as those spoken of in page 15 and the first 
part of this chapter, it is clear that the whole cost 
of the "Christiania" burner and globe, amounting 
to a few sliilliugs, sinks into utter insignificance by 
the side of that of tlie supposed cheap burners. 
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Fiy. 42a. 

Fig. 42a is a self-acting governor burner. 1*1 
^2^Vf a modification of the " Chiistiania," and is meant 8 
nse in kitchens, passages, sculleries, warehouses, i 
other places where glasses are not usually requiroj 
The bmTier is tlie steatite table-top already deseribi 
The float or gasholder is also the regulating val^ 
and it is made of steatite instead of leather, bein^ 
simply a steatite piston, fitting and working inside 
a polished cylinder. It automatically opens or closes 
the aperture for the supply of gas to the flame, 
exactly as one may open and close the tap of a burner 
as the pressure on tlie supply-pipes increases or 
diminishes from any cause, so as to maintain a 
fixed rate of consumption. This rate is adjusted 
at the time the governor burner is made, and 
cannot afterwards be altered by the consumer or hia 
servants. Being strongly made in brass, it is not 
liable to damage, and will work in any climate. 
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The importance of this little governor to the 
consumer, whose interest it protects, is manifest, 
and need not further he expatiated upon. 

There are many imitations of the " Christiania " 
hurner and glohe, and they can he obtained at almost 
any price. The governor, however, is usually absent, 
and, therefore, they are not economical, although 
many of them surpass, in illmniuatiug power, the 
ordinary type of burners commonly made use of by 
the public. 

This latter remark applies also to the only other 
original kind of burner, also made of steatite, in 
which a good result is obtained from the gas used, 
and which also belongs to the second eategorj". 
This burner is shown in fig. 50, and is known as 
the Bronner burner, invented in 1867 by Julius 
Bronner, of Frankfort-on-the-Maine.* The burner 
top is of the same form as fig. 45. 

The regulation of the gas is eflfected by a care- 
fully-adjusted opening in the base of the burner 
case, so that increase of pressure shall not bo much 
affect it as it would if left open. The endeavour in 
this burner is to obtain an average kind of light, 
and the number of size of the burner must be care- 
fully selected according to the variation of pressure 
in the district in which it is to be used. When pro- 
perly selected, it burns with rather a small light in 
the beginning of the evening, increasing as the 

* The sole proprietors of this burner aie Meaara. Houy 
Oreeae and Bon, Catmoa Street, London. 
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pressure increases, till at the maximnm of pressure ii 
gives a full light, falling off again as the pressiu 
decreases towards midnight. 

There are numberless imitations of the Bronnei 
burner and globes in the market, made both i 
steatite and in imitation steatite ; but it may 
generally relied upon that there is no exactitudi 
whatever in the arrangements of such imitation 
and without tliia exactitude the whole system 
Brouner fails. 

Sugg's "Winsor" (fig. 51) is another of 
kind of burner, with a table-top bimier fitted 
it. It lias a screw regulator at the bottom of 1 
burner chamber, so that the consumption of i 
burner can be suited to anij elevation or pressu 
These burners are intended to be used with 




/-■(■//. 61. Fig. 62. 

governor at the outlet of meter, the exact regi 
lation of the quantity consumed by each burne^ 
in its place being effected by the screw. 
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Both the foregomg burners are i 
globes, or moons made of white 
wide opening at the bottom ; but they can be used 
as naked flames. 

Of the last cateeory of burners there are so many Burners 

. . , which and tb 

different kmds made in iron, brass, steatite, and soppiyofair 

by being 

imitation steatite, that to describe each of them I'^^atlfbr 
with anything like sufficient detail, to enable the ?™if^^'^^ 
unscientific reader to understand their precise f^'^^o^""" 
construction, would be a task much too extensive 
for this work. The general principles are all con- 
tained in the examples, figs. 62, 55, 56, 57, 58, 59, 
and 60. 

Fig. 56 is a section of a fishtail bm'ner, so 
called because the flame produced by two jets of 
gas flowing, under a pressure of from 8/lOths to an 
inch, out from the diagonally-drilled holes at the top 
of the burner, was supposed to somewhat resemble 
a fish's tail. It was originally invented by James 
Milne, of Edinburgh, many yeai"s ago ; and it is 
still made and sold ver}^ largely by the firm of 
James Milne and Son, of that city. They were first 
made, very soon after the commencement of gas 
lighting, in metal, iron, brass, and gun metal ; but 
it was found that they got out of order very rapidly 
through heat and damp. 

A great improvement effected in this class of 
burner was the manufacture of it in steatite, about 
1856, by several German manufacturers. In con- 
sequence, however, of its inherent defects (the 
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principal one being that it required too much pres- 
sure at the point of ignition), it never produced 
any better result per cubic foot of gaa consumed 
jwmeuJ tlia^ tbe old metal burners, and it was never 
iiei^i"-iiom'' claimed for it that it did. On the contrary, its 
tttr ™"i^r results were generally inferior to the metal burner, 
because, although it did produce a well-shaped flame, 
and did not corrode, it could not be cleaned out 
with a hard steel brooch without breakage. The 
metal bm-ners, after they had been in use for some 
time, and had been well brooched out, must, from 
the enlargement of the holes and the consequent 
decrease of the pressure at the point of ignition, 
have produced results as, good as and often better 
than the steatite bm-ners, altliough the flames were 
irregular. Be this as it may, it was not certainly 
known up to 1858 that there was any difference in 
the light obtained from any burner consuming like 
quantities of gas. 

It was generally supposed that 5 cubic feet of 
gas, for example, gave just as good a light in one 
burner as in another. In fact, six of the Argand 
burners used for testing the gas made at the prin- 
cipal gas-worke in London at that time varied in 
light power more than 40 per cent, from each other. 

To overcome the squeaking and roaring which 
these fishtail burners were in the habit of pro- 
ducing whenever the pressure varied a little over 
that which was suitable to them, a great variety of 
expedients were adopted, most of which are still in 
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existence umlcr other names. Williamson's patent 
of 1859 (fig. 57). covers many of the expedients 
■which are- adopted at the present day. He reduced 
to a considerable degree the pressure at the point of 
ignition, by admitting the gas through small holes 
at the inlet of the buraer,* suffering it to expand in a 
chamber immediately above this constricted apertm-e, 
and allowing it to issue out of the top burner, 
which had larger holes than the inlet burner. 
Sometimes he used fibrous material, but does not 
claim it, except when the inlet of the burner is 
smaller in sectional area than the outlet. It had 
been customai'y to put cotton wool or horsehair, &c., 
in the base of the burner, to break up the stream of 
the gas, and prevent that agitation at the point of 
ignition which particularly affected fishtail burners. 

Silber's batswing burner, shown in fig. 62 
(p. 92), is an arrangement similar to tliose of 
WUliamson and Durrich — viz. , with a smaller 
burner at the inlet for the gas, and a larger one 
at the point of ignition. 

Leoni's " adamas " burners, invented in 1870, f-eoii's , 
are made of a mixture of earthy materials. It Is tumen. 
generally believed to be silicate of magnesia, or 
steatite powder mixed together with silicate of 
potash. This was the first imitation of steatite, and 
the burners being pressed into dies, could be made 



-■ From which lie says " an economy reHults." This aiTOJige- 
meat is pointed out in Dunich'a patent of 185G for " regulating 
and economizing the consumption of gas," 
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nearly always alike. The top part of the burner only 
— at A, B — was of this material; the lower part, 
which formed the case, was in metal, and in this 
was a small " adamas " square plug fitting into the 
circular orifice for the admission of the gas. The top 
burner was larger in its orifices than those of the 
inlet orifices left by the sides of the square plug. 
Leoni also used muslin or other fibrous material 
to break up the stream of gas, in combination 
, with the "adamas" orifices at the base of the 
burner (see fig. 59), which is one of his methods. 

Bray's fishtail biu-ner (fig. 61) is, in most respects, 
similar to those of Williamson and Leoni. 

Another kind of burner modified m form in 
several different ways is Billows' patent double- 
flame burner {see figs. 52, 53, and 54), in which two 
small batswings, placed at an angle towards each 
other, are made to combine tlieir flames together. 
This patent dates back to 1852. 

Johnson's patent (1853) is for a double fishtail 
bm-ner, placed at an angle like those of Billows ; 
and one for a combined batswing and double fishtail 
burner, producing a triple flame (fig. 65). 

Probably in the whole range of inventions in 
gas-burners there has been nothing which has so 
much deceived inventors and the public as this 
arrangement. Dm-ing more than thirty years it 
has been reinvented time after time, and has died 
out; still the same self-deception goes on to the 
present day. 
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To understand how it always appeai-ed to give 
fluch excellent results, it must be bonie in mind 
that if a burner requires a liigh pressure at the 
point of ignition to force the gas through it, the 
illuminating power of the flame decreases in pro- 
portion as the pressure increases at the point of 
ignition, from the over supply of air and the conse- 
quent absorption of the heat of the flame. 

Now, if two burners consuming (say) 2J cubic 
feet of 16-candle gas, both under high pressure, say 
8/lOths at the point of ignition, be tested in the 
photometer, they will be foimd to give a total light of 
less than one-half of that which could be produced 
from a properly made flat-flame burner consuming 
5 CTibic feet of gas. But if the two flames are placed 
at such an angle one towards the other that they 
combine together to form one flame, that flame 
will be tliiekened, and the supply of air diminished, 
because it only flows against one side of each flame ; 
and it will be found that it will give, iinder some 
circumstances, the same amomit of light as that 
yielded by a flame produced by the consumption of 
5 cubic feet in a good flat-flame burner. 




The apparatus for lighting, heating, cooking, and 
ventilating by gas are so nmuerous and so various, 
that, to describe them in a practical manner, it will 
be best to taJte them in the order in which they 
are to be found in an ordinary dwellmg-house. 

The most approved arrangements for light are 
as follows : — 

For the kitchens : In the front kitchen, a 1-light 
pendant, as shown in fig. 64, with a swivel joint, so 
that it can be hung up to the ceiling when not 
required. If fixed over the table, it need not b& 
attached with a swivel, but may be sliding, as. 
shown in fig. 65, which has an arrangement fitted 
with cork, thus enabling the light to bo lowered 
and brought near the table when required.* There 
are also pendants made (as fig. 66} in which the slide 
is sealed by water. For kitchen use they are ex- 
tremely unsafe, because the ceihngs are generallMj 

'* A good strong light ia always required over the kitchen J 
table, to enable the cook properly to cany out the culinary 
arrangements of a family. 
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low and the slide is short. A little evaporation of 
water from the seal will allow the gas to escape 
when the slide is pulled down, and an accident maij 
result. In any case the gas, if it escapes, is likely 
to find its way all over the house. These pendants 
Bhonld not be used. 

A very much better plan than drawing down 
the lights is to fit on to the pendants burners with 
enamelled iron reflectors, as shown in figs. 64 and 
66, which will wear for years, and always give a 
good light, so as to enable the servants to do their 
work. Very few kitchen pendants fitted with the 
ordinary bm-ners and glass moons, or with naked 
bm'uers, will throw a good light on to the table ; 
and thus the servants are compelled to burn more 
gas than is required, and even to use candles as 
well, if they try to do needlework. 

The same may be said of the scnllerj-. A good, 
but not an extravagant light is required, gene- 
rally over the sink. And here, again, a burner 
with an enamelled reflector is most useful and 
economical. 

Gas, in a house, is wasted mostly in the kitchen, 
upper rooms, passages, and stables, from the fact 
that with any quantity of gas the common burners 
usually put into such places do not give a light 
good enough to work by. As an example, a burner 
taken from a kitchen was found to be consuming 10 
cubic feet per hour under the usual evening pressure, 
and only gave for that quantity of gas a light equal 
H 2 
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WMtetai _ to 9 candles. A good bnrner with the same consiunp- 
.'Stotafitaht. tion of gas will produce a. light of over 30 candles. 

Figs. 67 and 67a are copies of photographs 
(exact size) of the flames from the two kinds of 
burners, to illustrate the wastefulness of such as are 
generally used in kitchens and servants' offices. 

The proper consumption of gas for a good 
kitchen light when there is a X pendant is 5 feet for 
each hurner, and from this they ought each to pro- 
duce a light of 15 candles (see fig. 68). If the 
room is not a large one, it may he done with from. 
5 to 6 feet in one bm-ner only.* 

For the passages, cellars, &c., plain brackets ol 
the simplest description (as fig. 69) may be used, 
furnished with a governor burner to consiune 3 feet 
of gas per hour, and without glasses of any kind. 

In all places such as store-rooms, stables, &c., 
where there may be danger, from straw or any otlier 
inflammable substance coming in contact with the 
flame, wire guards (fig. 70) round tJie burner will 
be found useful. 

For the upper passages, plain brackets (similar in 
pattern to fig. 71), fitted with " Christiania" burners 
to consume 4 feet of gas per hour, and plain white 
or Venetian glass globes, will be botli useful and 
suificiently ornamental. 

''' It is most impoi'tant, to avoid waste of gas, that every 
gas-bractet in tlie kitchen, Beullery, passages, and stablea should 
be provided witli a governor burner, such as is showTi iu fig. 42a, 
on p. 90. (See chapter on " Burners.") 



. • .... 



t' 



J 



• * 



i 



■xM^^^-^ 



NaturaL Stxe- of Ftante^. 



Fig 67^ 

GOOD FLAME, 



ThibicepJCO 



CcTiBJuninff W fret per hoitrJeveniiKf pressur 

GIVING A LIGHT OF 30 CANDLES. 
\and cf hitm^^ is used in thei larqepti^fUo 



NATURAL SIZE OF THE FLAME OP A GOOD BUSKER. 
CONSUMING 5 CUBIC FEET OF GAS PER HOUR, 



1-vj. 68. 

AND GIVING A LIGHT EQUAL TO IG CANDLES. 

{Copied from a Photograph of the Flame.) 



102 

I tjpper In the hall, a lamp or bracket, more or less 

'^^ mental, according to the taste of tlie consi 

provided with a 4 or 5 feet bm-ner, will give cnoi 
light. There is great variety in tlie patterns of 
lamps, hut many of them cause the flanie of 
gas to flicker, are difficult to light, and become 
dirty. The best forms are those quite open at the] 
top and bottom, as in figs. 72 and 73 ; as they are 
steady, easily cleaned, and readily lighted. 

The small square lamps, like fig. 74, are veij 
effective, and can be fitted with cathedral glass, 
made in a great vaiiety of patterns. 

Many houses are provided with a fanlight. This 
is generally a rather unsatisfactor}' arrangement, as 
it does not sufficiently hght the hall inside, or the 
steps or front outside. A much better plan is tfl 
have a small lamp suspended over the door or under 
ootBidB the portico. It may he of the simplest description 
iwnp batter, (as shown in figs. 75 and 76), square or circular 
in form, and glazed in at the top with white 
or (if for a portico) with enamelled iron. It is fitted 
with a governor burner to consume 4 cubic feet of 
gas per hour, and has a lever arrangement so thfdi 
the servants can easily light and extinguish it. ' 
ArrtngemectB But au arrangement can he made with tlie lamp- 
lampUghter lighter of the district, who will undertake to light, 
uieamnff, and clcan, and estinguish it for a verj' small sum per 

extinguiBhiug- ^ x 

annum. The saving of gas effected by having the 
gas turned off at sunrise will generally pay the 
lampUghter's fees, and leave a small surplus. 
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A lamp burning beforo a house throughout 
Te- night constitutes the best safeguard against 
i)urglary. Ihe front of the house is safe. Burglars, 
aa a rule, do not like tlie assistance afforded by a 
y^B-light. Neither do they like to turn it out, 
because its absence will probably attract the atten- 
tion of the police. The cost of a lamp burning codtoiDatsifl 
4 feet of gas per hoiu from sunset to sunrise is, bT^eTaiS^ 
including cleaning, lighting, and extinguishing, 
about ^3 10s. per annum. If it is prefeiTed, the 
Gas Company will (by agreement) undertake the GsHCompan 
supply of gas, as well as the cleaning, &c. The clean, »nd 
charge in such case is from ^4 a year, according to agroement. ' 
the size of the burner. The nmnber of hours from 
fiunset to sunrise is about 4300 in the year. 

When it is not thought desirable to incur the 
■expense of a lamp outside, then the best way to use 
the fanlight is to put a governor burner and a globe 
in it. The shut-off cock should bo at the side of the 
door at hand height, and the door of the fanlight 
{i£ arranged to light fi-om the inside) should be 
provided with a spring-catch, so that it can be 
■opened and shut by means of a lighting -torch. 

The reception rooms of a house may be lighted 
in the following manner: — 

The drawing-room, by means of brackets, such LighUn^ 
AS those shown in figs. 77 to 81, fixed round the <Jr»wiog- 
■walls, as per plan ; by lamps on the mantelpiece, 
some patterns of which are given in figs. 82 to 
^4 ; or by brackets at the sides of the fireplace. 
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^orBtttireB, fitted With Argancl (as shown in fig. 92) 
BBurners- " Christiaoia " burners (see fig; 41, in chapter on" 
" Burners "), with paper shades or ornamental 



Ong light 
.B the book 

'■ anableB the 
reader often 
to dispense 

Bpectaclpe. 



Great comlbi-t and convenience, for reading or 
working, will be found in the use of a bracket con- 
structed as fig. 86 or 95 (which can be folded back, 
raised, or lowered with the gi-eatest ease), carrying 
a very small Argand burner, fitted with a silvered 
shade, and screened by means of a rim of cathedraj 
orange or ruby glass, according to the taste of the 
reader. (See plate of Reading Lights.) A pillar 
arranged as fig. 8G will also answer the same 
purpose. 

The object of this moveable burner is to concen- 
trate a strong Ught on the book or newspaper ; thus 
avoiding the necessity of employing so large a 
burner as would otherwise be required to produce 
on the page the same amount of light from a 
greater height. The author of this work has found, 
by a number of experiments with different kind& 
of lamps, that a powerful light thrown on a book 
or paper enables the reader frequently to dispense 
with spectacles. Many persons are imable to read 
at night without glasses, although they can easily 
read small print by day. The reason can only be 
this — that the strength of the light afforded by 

^- A " Christiaiiia" burner fixed on a long bracket (fig. 87) 
would be Tet7 useful for lighting the piano, and obviate the^ 
inconvenience of candles. 
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candles or ordinai-y gas-burners is insufficient. At 
the same time, if the strength of the light is 
increased and hrought nearer the eyes, some kind ProtroUoDtc 
of protection must be provided so as to shield ^^ ey™ ffo: 

' ' tha bnghmp 

the forehead from the heat, and the eyes from the ?' the light 
brightness of the light. This can be easily done by 
means of the appliances just described. 

The lighting of a dining-room is always best done Dming-rootn 
from the centre; but it ia also convenient to have (romDentn. 

o( room. 

a light on either side of the fireplace, so that it 
may be used, if deshed, for reading in whiter tirae. 
Fig. 88 ia a sketch of a suspension light, suitable 
for a room 16 ft. by 18 ft. ; and figs. 89 and 90 ai-e 
sketches of those suitable for lai'ger rooms. 

The mantelshelf and sideboard may be fitted 
for gas in the manner shown in figs. 82, 83, and 
84, which represent vases fitted for gas, and pro- 
vided with " Christiania " or Argand bm'ners and 
globes suitable for taking a silk screen and fringe of 
a rose or other tint, to hai'monize with tlie decora- 
tion of the room; or tlie old moderator or petroleum 
lamp formerly used may be altered to enable it to 
consume gas. 

The morning-room or boudoir may also be LERUtmaof 



35, and 93, of about 16 or 18 candle power, with 
the addition of a bracket (figs. 92 or 93) at the 
side of the fireplace, fitted with a " Christiania " 
or an Argand burner, and with a paper or silk 
shade for reading or writing. 



The centre light may be varied in style aceordi 
to the decoration of the room ; such, for example, 
as fig. 94, which is a Persian imttern lamp, which 
gives a white Hght down, but a coloured soft hght 
around the room and on the ceiling. 

The library or study is also best hghted from 
the centre, with the addition, on ihe covtfortahle 
side of the fireplace, of what is called a " parallel 
bracket " (fig. 95, p. 104). 

The lighting of bed-rooms is usually effected by 
means of two brackets placed one on either side of 
the window. This is done because the toilet-table 
is generally placed there. The object of the two 
lights is to enable ladies, when dressing, to see both 
sides of the head. But, as a rule, this kind of 
lighting does not give them a true idea of their 
appearance in the dining or drawing room, or at 
public assemblies. The effect of hght coming from 
above the head is necessary to enable a lady to form 
an idea as to how she will appear in a ball or dining 
room lighted in this manner, 
s At the same time, it is necessary to be able to 
change the position of the light, so as to represent 
the effect produced by caudles or lamps on the table. 
The best way to do this is to place a bracket similar 
to that shown in fig. 85 (having either an Argand 
or a " Christiania " burner), which can be adjusted 
to different heights, on either side of tlie dressing- 
table, and a suspended light (fig. 91) of about 
16-candle power, above the head — say 6 ft. from 
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the floor. Generally speaking, it will be found that 
the suspended light hanging immediately over the 
chair will give the best result. 

Sometimes it may be required to put up a gas- 
bracket as fig. 85 (p. 104), on one side of the fireplace, 
for reading at night. In some instances a swing 
bracket of the same kind at the side of the bed 
is found very useful, with an arrangement for 
turning off while in bed. 

The servants' bed-rooms may be hghted with servanta' 
governor burners on stiff brackets, as fig. 71, fixed 
in the most convenient position, with or without J 

globes, as may be desirable. I 

The nursery is best lighted by means of a centre Nuraery. 
suspension hght, as fig. 35. 

There are also a number of ventilating gas-lights yentiistiai 
of various kinds, by which the products of com- 
bustion and the vitiated air of the room ai'e caiTied 
off; but the system is too estensive to be properly 
described in this work. 

More than 30 years ago ventilating gas-lights 
were invented by Mr. J. 0. N. Kutter, of the Black 
Eock Gas-Works, Brighton, who brought them to a 
great degree of perfection; but they have not yet 
made so much progress in all that time as they 
probably will in the next two or tliree years. 

Fig. 96 shows the ventilating bracket used in 
the House of Commons lobbies. It is in connec- 
tion with a long ventilating shaft in the wall at A. 
The products of combustion, largely mixed witli 
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cold air, pass down the bracket towards A into 
the shaft. 

Fig. 97 is Mr. D. W. Sugg's patent "Vincent" 
ventilating lamp with an inverted Argaud burner. 

Fig. 98 ia Clark's patent recuperative burner^ 
The au" supplied to both of tliese lamps is heated 
by means of the products of combustion, and the 
resulting light is very brilhant and effective. 

Fig. 99 is one of Sugg's patent sun-lights, in 
which the gas is supplied in a cool state to the 
bmner, and thereby it is prevented from choking 
up, and a much better illuminating power is 
obtained. 



Fig. 100 is one of Strode's sun-burners. 
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Op the uses to wliicli gas can be put in promoting 
domestic comfort, one of the most interesting to 
honsekeepers is uncloubtedly that in connection 
with the preparation of food. In these operations 
rich and poor ahlic will find its aid invaluable 
in point of economy as well as in readiness and 
■certainty. 

To those who, like the author of this work, have 
T)een for many yeai-s accustomed to eat food 
cooked entirely by gas, it is a matter of surprise 
that it has not been much more extensively adopted 
by the general public. For roasting it is unrivalled ; 
and where joints cooked to perfection by gas ai-e 
■compared, on the points of flavour, juiciness, appeai'- 
ance, and weight, with those roasted, under the 
-anperintendence of a professional cook, before % 
coal fire, it will be found that the gas-cooked meat 
will suffer nothing by the comparison. Eoasting is 
considered by i/ourmi'ls to be an operation so diffi- 
■cult to perform successftUly, that the French proverb 
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ays, "On dement cuistnicr, viais on nail rdtisset 
-One becomes a cook, but one is born a roaster. 
Witli the aid of gas an ordinary plain cook can 
B™o("ei!^ roast a joint of meat or piece of game to a tnrn, 
!wittiieM without as much loss of weight as would result^ 
itbcwuflrea. from cooking it before a fire; and this with na 
more trouble than that involved in lighting up the 
gas in the Roaster, regulating the heat once or- 
twice, BO as to finish tlie operation exactly at the 
time required, and serving it up straight from the 
Eoaster to the table. This has been done with 
great regularity in the author's kitchen for more 
than twenty years, and during that period not a 
single joint or piece of poultry has been a failure, 
although from time to time servants new to this- 
mode of cooking have taken the matter in hand. 

The Smoke Abatement Committee of 1882, in 
their examination of a variety of gas kitcheners and 
cooking-stoves, clnasified them in the following- 
order: — 

Typcl. — "Having jets of luminous gas placed 

inside at the bottom." 
Type 2. — " Luminous jets inside at the top, from 
which the heat was commimicated by radia- 
tion and by reflection." 
Type 3. — "Either luminous or atmospheric jetw 

outside the oven." 
Tiipeii. — "Atmospheric jets insideat the bottom."" 
Taken in this order, the only one of its kind 
with luminous flames only was Sugg's "Parisian"" 
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Koaster, made in copper. In fies. 101 and 10*2 sucg'a 

. , , . , , , , "Pu-isia 

respectively the apparatus is shown open ana c 




This Roaster is au improved model of one which 
has been in daily use by the author during the 
period akeady mentioned. In the operation of 



I 




roasting it has always been placed on the kite 
table, without any flue or communication with ■ 
chimney. No smell is produced by this simp^ 
method, except the agreeable odour of roast ma 
when nearly done. No ill effects of any 
whatever have ever resulted from the products i 
combustion {carbonic acid largely diluted with 
atmospheric air), the quantity of which is about the 
same as that produced by the use of three of the 
ordinary fishtail homers, such as are employed in 
kitcheners. The reason for the absence of disagree- 
able smell is that the heat used for cooking is 
afforded by two rows of small fishtails burning 
witli luminous flames, one row on each side of the 
Roaster.* There is very marked difference between 
the action of a roaster made of copper and one 
made of iron. The former maintains the heat in 
the interior of the Roaster with a smaller quantity 
of gas, giving off much leas heat from the outside. 
At the same time the dm'ability of copper is 
immensely beyond that of iron. The author has 

'~ Tlie pioneers of oookitig by gas — James Sharp, of Bouth- 
ampton, William King, of Liverpool, and Ebenezer Goddaid, 
of Ipswich — always usod luminoua jets of gae. The celebrated 
i-liff, Alexis Soyer, roasted a bullock whole, at South Kensington, 
by gas, with an apparatus very Himilar to the roaster described. 
A propos of roasting bullocks, the records of St. Margaret's 
Church, Westminster, teU us that Anthony Sugg (aai ancestor of 
the author) roasted a bullock whole on the Thames, during the 
great frost. It does not, however, say that he did this with 
the aid of gas. His present descendant would certainly use it. 
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,d that steel is much better than iron for lining 
leners, but is not nearly so good as copper. 

The engravings show one row of burners ; the 

ler being in a precisely similar position at the 
back of the apparatus. All the burners are governed 
by a specially-made governor, which forms part of 
the Roaster, and thus the consumption of gas is 
automatically maintained at any desired point during 
the operation, notwithstanding that the street pres- 
sures may change or other jets be lighted up or 
put out in the building. To render this regulation 
still more a matter of certainty, the Roaster can 
be provided with a Joslin indicator (as shown on 
page 57), fitted with a table of degrees of tem- 
perature, so that at a glance it will show the rate of 
consumption of the gas, and approximately the 

iperature produced by that consmnption. 

The meat to be roasted is spitted on a thin steel 
&pit, made to carry from small joints up to 50 lbs. of 
meat, according to the size of the Roaster. This is 
turned by a clockwork running train jack, commonly 
known in France as a toumebroche. The roasting 
chamber opens in two halves, as seen in the 
engravings, the hearings of the spit being in the 
lower half. The dripping-pan is so placed below 
the burners that the fat or gravy does not burn, but 
is always clear and good. The value of this arrange- 
ment will he at once apparent to all housekeepers. 

An examination of the Roaster wiU demonstrate 

,t the meat is cooked by radiated heat in a current 
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of fresh tm; as it would be before a properly maj 
up fire. A rapid circulation is induced by meanf 
of the two rows of burners, the flames from which 
play into the longitudinal openings on each side of 
the chamber. The large perforated openings at the 
top, at each end of the chamber, are the ventilators. 
The products of combustion from these luminous 
flames — simply carbonic acid largely diluted with 
fi-esh air — can in no wise prejudicially affect the 
meat; in fact, it may fairly be said that by no 
other means is it possible to roast so well, so 
certainly, and with so little waste. 

On the score of economy, it will be at once 
acknowledged, after trial, that although the cost of 
gas might be considerably more than it is, and 
much above (which it is not) the cost for coals 
for a fire doing the same amount of work, yet the 
certainty of the result, and the absence of loss 
from spoiled joints, or a too abundant production 
of dripping, would even then leave a tangible 
balance in favour of roasting on this system.* 

Let any one compare the joints which are baked 
in modern coal kitcheners, or in improperly venti- 
lated gas ovens.t with the fresh, well-cooked, nicely 

''■ Calculating from the average of nineteen coal-burning 
kitcheners, tried by the Smoke Abatement Committee hi 1882, 
it appears that tiiey hum from 18 to 20 lbs. of coal, costiog 
about 2(1., to (lo tlie work tlone by this Gas Roaster. 

t Above all, those cooked in some of the large ovens now used 
in hotels and restaurants, hi which beef, mutton, pork, tart, 
pies, and fowls are all baked together into one average flavour. 
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browned joint or poiiltiT rousted in sucli an appa- 
ratus aa this just described, n,nd it will be aeon that, 
in the matter of roasted meat alone, gas properly 
used will prove a great boon to the general pubUc. 

As a sample of the daily practical working of Beaait and 
this Roaster in a family, mider the care of a plain cocking by 
cook, the average results of roasting eighty 10 to 
12 lb. joints of beef and mutton show that, at the 
rate of 6^ lbs. per hour, the meat is thoronghly 
done and browned, with an expenditure of from 
five farthings to a little more than three halfpence 
for gas. 

The average difference in weight between the 
raw and cooked meat does not exceed 11 per cent.; 
and this might be reduced to 10 per cent, if those 
joints which had unavoidably to remain in the 
Boaster about half an horn- after they were done, 
before being served up, were eliminated from the 
calculation. 

It is here neceasary to observe that there will QneaUoii« 
be no difficulty in demonstrating that the same Easusea." 
amotmt of work can be done with a saving of 
from one farthing to nearly a halfpenny in the 
gas used, according to tlie amount of fresh air J 

passed through the apparatus during the process I 

of cooking. But the opinion of the author, con- 
firmed by many hundreds of trials, is that no 
saving in gas, to the utmost extent 



lation of the Eoaster, will be foimd to compensate ' 
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for the loss in weight, after cooking, and deterion 
tion in the flavour of the meat. Meat so coofa 
is not roasted, but baked. 
oatrationof As an iUustratiou on the point of waste, 
12 lb. joint, or 192 oz. of prime meat, at preaed 
prices cost fd. per ounce, and the gas to roast | 
properly in the Roaster described, with thorouj 
ventilation, costs, at the outside (including heati 
up ready for work), l|d. — say 2d. If the < 
tion is {as it can be) done with a difference 
weight between the raw and the cooked meat > 
only 19i oz., or 10 per cent. = Is. 2d., with i 
consumption of gas costing 2d., the housekeepd 
win have paid Is. 4d. to prepare 1724 oz. of mea 
for the table ; the total cost of the cooked ma 
being 0-84d. per ounce. 

But if the loss in weight with a coal kitchen 
or improperly constructed gas-stove is 20 per c 
or 39 oz., = 2s. SJd. phis (say) only Id. for gi 
coal, then the housekeeper has paid 2s. Gjd. 
prepare only 153 oz. of meat ready for table; fh 
total cost of the cooked meat being 0-95d. 
ounce, or 13i per cent, more than it cost in ■ 
former case, notwithstanding the saving of 
in the fuel account.* In fact, a loss of o 
1 oz. in the weight, or about half per cent. diffe| 

■'■' In the trials of coal kitcheners, conducted by ' 
Smoke Abatement Committee in 1882, a niimber of them a 
aged a loss of weight, between raw and cooked meat, of i 
than 25 pei' cent. 
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€nce between the raw and cooted meat, caused by 
fuel unscientifically used, will entirely dispose of 
Any possible apparent economy effected in either 
gas or coal. 

The element of dripping has not been considered 
in these calculations, because, firstly, the object in 
view is not to produce dripping. At its best, drip- 
ping is not more than half the value of the meat ; 
and even this estimate depends on the state in 
which it comes out of the operation. The object objoctof 
to be kept in view in roasting meat is the reten- "^"'^ "^ 

tion in it of as much of its juice as possible, and J 

this is best effected — as our ancestors discovered H 

ages ago — by rotating it at a certain rate before H 

the source of beat. Thus the fat and delicate H 

juices brought out by the heat do not drop off at H 

once, but are carried round with the meat, "basting" H 

it, as it is called — keeping it from drying np — and H 

further sealing np the nutritious juices which will H 

otherwise to a considerable extent be lost. H 

The constructors of some of the modern cooking ^| 

apparatus appear to have been inspu-ed not by the H 

learned cooks of ancient times, but rather by those ^| 

cooks of whom the old proverb says their ante- ^M 

cedents are sulphurous. It is therefore time that ^M 

the more scientific aid of gas should be brought ^M 

into requisition, so as to prevent really wholesome, ^M 

nourishing roast meat from disappearing altogether ^M 

from the menu. ^^| 

But notwithstanding all that has been said ^^H 
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T^ative to the advantages of roasting by gas in b 
an apparatus as that described, there will be maj 
connoisseurs of roast meat who will not be 
vinced that anything can equal roasting belbre i 
open red fire, with a screen at the back of the mgi 
to keep off cold draughts of air. To these ' 
author recommends a gas roastiug-fire, made sit 
larly to that shown in fig. 102a, on Plate 30, b^ 
with a large deep gi'ill. 

Here is a constant radiant fire, never requ 
to be made up, always at a suitable temperaturi^ 
and capable of being made narrow or wide by tu3 
ing on more or less bui*ners as required. Such i 
fire must fulfil all the requirements of a profession; 
roaster, and will bo found frequently less expensivj| 
than the coal fires now used. The meat is placet 
before it on a towrnehroche spit, and a screen put f 
the back of it, as usual with a coal fire for roasi^ 
ing. The absence of dirt, soot, and falling cindett 
together with the perfect regularity of the heat froni 
it, without any attention, will alone be sufficient \ 
render its adoption in the place of coal fires a men 
matter of time. 



BAKING AND PATISSEKIE. 

For these purposes the old French cookery-booki 
recommend the " Four portalif" as being the best foil 
private families. This portable oven was heatw 
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Htli wooJ or charcoal ; but the authoi' has moclitied 

'it, and converted it into an oven heated by the himi- 

nous flames of a number of jets of pure gas instead 

wood or charcoal, and thus made it one of the 

I'S "VIENNA" BREAD OR PASTRY OVEK. 




fcost useful appliances for the kitchen. This, there- 
) belongs to Type 1. Like the Roaster, it 
My be used ou the table or dresser, if required ; 
liere being no disagreeable smell or hurtftil products 
from it. 

Fig. 103 is an engraving of Sugg's "Vienna" ! 
Bread or Pastry Oven. The heat from the burners 
(which are placed in the chamber forming the lower 
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portion of the apparatus, and supplied with : 
through the openings shown in the engraii 
circulates under the bottom, ronnd the sidea, and 
over the top of the oven. This is a close chamber 
placed within the outer case, with quite sufficient 
space all round between it and the outer casing to 
permit of this circulation. The exit for the products 
of combustion from the burners, as well as the 
spent air, is by the top of the oven, through an 
opening round about the small tube shown in the 
engraving. This small tube communicatee directly 
with the interior of the oven, and is used when 
necessary to let out the steam. 

A small copper boiler, forming part of the 
apparatus, is placed outside the chamber, con- 
veniently for use. This boiler serves to generate 
a small quantity of steam, used for a short time 
only in baking Vienna bread and some sorts of 
pastry, for the purpose of glazing it. A very simple 
arrangement serves at the same time as a funnel 
for filling the boiler, and as a safety-valve to 
prevent any undue accumulation of steam, if the 
cook forgets to shut off the gas when the boiler 
is no longer in use. 

The temperature of the oven at the top, main- 
tained at a constant rate as long as required, can 
be raised as high as 700°Fahr., or lowered to any 
degree, by simply turning on or off the tap of the 
gas supply. The lower part is tiled, so that almost 
all the heating is done from the top and sides. 



The supply of gas to the luminous jets constitut- » 
ing the source of heat is regulated by an automatic 
governor, as described in the chapter on Governors, 
and is also fitted with a Joslin indicator of con- 
sumption and temperature. Thua the heat is at 
all times perfectly under control ; and the cook has 
only to study her pastry, &c., without any anxiety 
whatever as to the cooking of it. With the aid of 
gas thus aiTanged the latter ia merely a mechanical 
operation. 

The interior of the oven is 26 in. long, 11 in. r 
wide, and 6 in. to Sin. high, or very nearly the 
dimensions recommended by the French cookery- 
books as being the best for domestic use. The 
finest Vienna bread and the most delicate pastry 
can be successfully produced by the aid of this 
improved gas oven, as well as it ever could have 
been done by the " Four portatif" under the super- 
vision of an experienced t-yf. To the clief de cuisine 
this little oven will be found invaluable. 

This oven, like the Roaster, gives the best 
results when made in copper. 

Sugg's Patent "Charing Cross" Kitchener, fig. s 
104, belonging also to Type 1, has been designed by i 
the author to meet the requirements of families who 
have not room enough for the separate parts of a 
cooking apparatus, such as described in the pre- 
ceding pages, sufficient to do all the roasting, 
baking, and boiling for any number of persons from 
six to twenty. It is also intended to meet the 
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requirements of gas compauiea who let oat | 
kitcheners on hire for a very small sum per quai 
and who desire as much as possible to have but o 
piece of apparatus to deal witli. 

The principles upon which it is constructed s 
ia accordance with those already spoken of in I 
preceding pages, viz.: — 

iBt. — All the heat reqim-ed for both boiling $ 
roasting is produced from the combustifl 
of pure gas in luminous flames of either t 
fishtail or jet type. No mixture of air i 
gas is used. 

2ud. — The roasting chamber is tlioroughly verri 
lated, and the work is done by means j 
a current of heated air always circulati 
through it, and which cannot be clos* 
either by accident or design. 

Srd. — The quantity of gas used in roastingJ 
regulated by an automatic governor provi^ 
with an indicator of consumption and ten 
perature. 

4th.— The fine pastiy baking is done in a clcri 
oven which fits into the roaster. The heq 
passes round this as in the Vienna oven. 
the same time, when the kitchener is U8^ 
only for baking, this close oven may 
taken out, and the shelves used as show 
in the engraving. 
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5th. — The meat can be suspended, laid on the 
grid, or revolved by the toitmchroche, as may 
be desired. 

dripping-pan is made of either brass* or 
uelled iron. 
"The top of the kitchener is provided with four 
ring burners, each regulated by a separate tap, and^ 
after adjustment, maintained at any degree, from a 
blue light to full on, as may be required, by tlie 
automatic governor before spoken of. One of the 
rings is especially arranged for frying whitebait or 
other fish in oil or any other suitable frilure, and a 
special cast-iron kettle and proper cover are provided 
for the purpose. Thus arranged, this excellent 
system of cooking fish, so impracticable upon an 
ordinary coal fire or kitchener, is perfectly easy and 
certain. The temperature of the oil cannot go- 
beyond 500°, and it may be kept at 400° or 450° 
to a certainty, because the quantity of gas fixed 
by the cook will not be affected by variations of 
pressure. The three other burners are smaller, 
with similar arrangements for regulating the con- 
sumption of gas. 

There is also a separate griller, in the burner 
box above the roasting chamber, for cooking a chop 



* Brass or copper la much cleaner and better than iron 
for this purpose. There is no danger at all in the use of 
, it. It will not coiTode if wiped out, while warm, with a 
aBY cloth. 
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or steak at a moment's notice. It is provided i 
an enamelled grid and dripping pan. 

Each of the four humera, the griller, and 1 
roaster ar6 provided with separate flash-lights, 
to each ; and these are all lighted ready for use | 
any time when the kitchener may be requii 
The consumption of these lights does not exceei 
Ij cubic feet of gas per hour, and if kept alight all 
day will consume only 30 cubic feet, costing 0*9d. 
— say, Id. — per day. The object of this arrange- 
ment is twofold. First, every burner in the 
kitchener is ready for use at once, without having 
to seek for matches for lighting, and it lights up 
immediately the gas is turned on; therefore there 
is no necessity to turn down the burners or leave 
them full on, as is frequently done, because they 
are going to be used again in a short time, but the 
moment they are done with, if only for a few 
minutes, they can be turned out. 

Cooks will soon acquire the habit of turning out 
the burners altogether, instoad of turning them 
down, when they know they can always have them 
lighted up again without trouble by merely turning 
on the gas. Further than this, au moment du coup de 
J'fu, when the dinner is being got ready to be served 
up, there is often no time to seek for matches or 
paper to light a burner, when it is suddenly wanted 
for a few minutes. Secondly, if a burner is turned 
on by accident during the hurry, it simply lights up, 
and is immediately discovered. 
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The outaide of the kitchener can, if deaired, be 
enamelled grey or black, in order to avoid the 
use of hiacklead or oil for cleaning it up. It will 
always look clean and tidy if just wiped inside and 
out with a cloth, while it is warm, after being used. 
The lining of this kitchener is made, by preference, 
of copper or enamelled iron. 

The average of a number of days' cooking, by a 
plain cook, with this kitchener, for a clerks' dining 
club of from '20 to 23 persons, shows that the loss 
in weight between raw and cooked meat does not 
exceed from 10 to 11 per cent., and the rate of 
cooking is 6J lbs. per hour. The heating up of the 
roaster takes about 8 minutes, but it is always kept 
warm by the flash-jets. 

The cost of gas for cooking the entire dinner, 
consisting of 10 to 12 lbs. of roast meat, 10 to 
12 lbs. of boiled potatoes, large pies or puddings, 
and a corresponding amoimt of other vegetables, 
averages from 2d. to 2id., including heating up. 
The meat is required to be thoroughly cooked to 
the bone, because the whole is carved up. 

When the gas kitchener is fixed in the manner 
Bhown on Plate 31, with tiled hearth, it forms a 
most useful, clean, and ornamental -looking appa- 
ratus, and effectually banishes tliose pests of the 
kitchen — blackbeetles, soot, cinders, and dust. 

In order to avoid the occasional failures from 
want of pressure of gas which sometimes occur on 
hoUdays, and ver}' foggy weather, the 
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cooking 



Roaster, "Vienna" Oven, and "Charing Ch 
Ivitehener, are all made to do their full work wii| 

pressure not greater than 8/lOths of an inch. 

In many houses, the gas kitchener (or cotrf 

^ as it is sometimes called), is placed in a 

kitchen, and used mostly in summer. In wintj 

is not so much employed, because it will not i 

the kitchen, excepting at the time when it is i 

for cooking; and even then — every care ha\Tngb«J 

taJjen in its construction, to prevent the radiation 

of heat — it is not very effective. To meet the case 

in which the gas kitchener is required to replace 

,g the coal kitchener, and thus keep the kitchen as 

Jj^lr, clean and neat in the winter as in summer, the 

^ly'vith author has devised that shown in fig. 106, Plate 32, 

wt^ener* whicli IS suitable for a family or a hotel. 

At the left is a gas-fire on the principle of that 
described on page 118 provided with 6 burners, each 
burner regulated by an automatic governor to con- 
sume 6 feet of gas per hour; so that any one, or a 
number, can be turned off without in any way 
affecting those which are left burning. A screen 
which fits against the front of the grate, fitted with a 
clockwork toiimebroche, enables it to be used for roast- 
ing as before an open fire — considered by some the 
best and only successful means of roasting. The other 
side is a "Charing Cross liitchener" as described 
on page 121. In the centre is the boiler, heated by 
luminous flames, which is so arranged that the act 
of turning on the tap to draw off hot water (which. 
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flows dii'ect from the top of tlie boiler) lets in the 
cold water at the bottom. The former beiug the 
lighter, rises as the cold flows in, and may bo 
completely drawn out from the boiler without the 
incoming cold water mixing up with it. 

When it is fixed so that it projects into the i 
room, as shown, it is further provided with another i 
boiler, fixed at the back of the kitchener, heated by 
luminous jets of gas. This takes the place of the 
hot-water supply apparatus to the baths and lava- 
tories which is often fitted to coal kitcheners. 
This ai'rangement added, everything that has been 
before done by the coal kitchener can now be per- 
formed by the gas kitchener which replaces it. 

The cost of gas for such an apparatiia, to do ( 
the cooking for a large family, and prepai'ing an 
elaborate menu — consisting of soup, fish, two or 
three rntivcs, roasts, game, and pastry — will certainly 
not be so much as that of most of the coal ranged 
made to do an equal amount of work. The very 
great amount of labour, in keeping up the fire and 
cleaning up, iuTolved in the use of coal fires, wiU 
largely affect the question of comparative cost 
between coal and gas in the favour of the latter. 

That veiy imjiortant element of success in good < 
dinners — hot plates — is easily and inexpensively 
provided by a simple gas plate-wanner, fig. 106. In 
■this the temperature, properly regulated by an auto- 
matic governor, prevents the cracking and stamng 
of valuable dinner services by the irregular heat of 



I 

St of gas. 

I 



128 



idCo, 



&' 



ovens, and iilwaya ensures an equal heat all over i 
plate. 

■ The only other example of Type 1 tried by 
the Committee is Waddell and Main's, 
("Universal Domestic"), four rows of jets, on^ 
each side, and front and at back, lined with fire I 

ryp(;2.— Billing and Co., fig. 108. Eeflectore 
having luminous jets at the top, for which ; 
of holes is made in a pipe. Half of the jets i 
be lit at a time. Atmospheric gas is used 
boiling, &c. No extra casing. 
t Type 3.— Stark and Co., fig. 109. Two rowa'-J 
luminous fishtail jets, framed to swing outwaB 
or under the oven as required. Atmospheric 
is used for boiling purposes. The stove is encaf 
with slag-wool, 2 inches in thicknesB. 

Dean and Son, fig. 110. This is heated by t 
atmospheric burners, one to the right at the bottofl 
and one to the left at the top, so that the temperi 
turee at the top and the bottom can be regulatl 
independently. The flame of the lower bume? 
circulates through a flue covering the bottom of the 
oven, the left-hand side, and part of the back. The 
flame of the upper burner circulates between the 
top of the oven and a hot-plate, from end to end, to 
and fro. The gas and air for combustion are mixed 



^' The dsacription of the stoves, as well as tlie eiigravmgs 
(with the one exception of fig. 108 — Billing's) are taken from the 
Eeport of the Smoke Abatement Committee (edition of 1882), 
p. 109, and plates 45 to 48. 
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:bom Drawings {wiili tha exeaption of Fig. 108 ) ara raduaad oopi 
publUhatt in ihe OHiaiil Rsoort of the Smoke Abateuieni Cownti 







JOHN WRIGHT A C 
l-'ig.lI3 I'-LR.U* 

The ibovB Di-aviings ars reduced cooies of platet publishett ii the Official HeooH 
of the Smoks Abatement Commiitae, 1882. 
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a. chamber covering the other pai-t of the back of 
tiie oven. The burners are 12 m. long, 6 in. deep, 
and Ij in. wide, on the jmnciple of the Davy lamp 
reversed, bo that there is no lighting back. They 
give a sheet of flame llj inches by ^ inch wide, 
and from 4 inches to 6 inches high. 

Type 4. — Atmospheric jets inside at the bottom : 

G. J. Cox (fig. 111). Regenerator gaa-stove. 
One side of the oven is coated with slag-wool ; the 
other side is formed with an air space, in which the 
air for supplying the burners is previously heated. 
Tliree rows of atmospheric jets are placed at the 
sides and back, inside. Luminous jets at the top 
for hoihng, &c. Encased with slag-wool 2 inches 
in thickness. 

H. and C. Davis and Co. (fig. 112). Two rows 
of atmospheric jets, one at each side. Atmospheric 
gas is used for boiling, &c. Encased with slag-wool 
Ij inches in thickness. 

S. Leoni and Co. (fig. 113). Three rows of 
atmospheric jets at the sides and back. Encased 
with slag-wool | inch in thickness 

J. Wright and Co. (fig. 114). Two rows of 
burners, one at each side. Encased with slag-wool 
IJ inches in tliickness. 

In this Report (p. 109), one of the kitcheners 
exhibited by the author is classed amongst Type 4; 
and it is stated that " two rows of atmospheric jets 
at the bottom, one on each side," are used, and 
fttmospheric gas was used for boiling. This being 
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so diametrically- opposei] to the system constantly 
advocated by the autl]or, it is ahnost needless to- 
■]*ta "*>' ''''**' '* '** erroneously described, and will be set 
right in the next edition of the Report. No other 
than Imnmons jets, consuming pure gas, are used in 
any of the author's kitcheners, excepting in that 
mentioned on page 118, which must (as in the ease 
of the "Charing Cross" fire) be in communication 
with ft chimney or flue. 

The author of this work, being distinctly a 
partisan and exponent of the luminous-flame sys- 
tem, thinks it only fair to say that the advocates 
of the mixed air and gas. or atmospheric-burner 
system, are numerous, ai'e well supported in their 
views, and have achieved good results with their 
kitcheners. 

The merits of both systems must be judged by 
the public who use the apparatus ; and there is little 
doubt that some will give their verdict in favour of 
one, and some of the other. With either system it 
is, at least, certain that the preparation of food w il> 
be materially unproved, and the comfort of hotJi 
keepers very considerably augmented. 

The hot water for washing up (which is always^ 
with coal kitcheners, so fruitful a source of an- 
noyance and constant expense) is easily provided 
for in gas kitchen arrangements. Fig. 115 is a 
Therma, or instantaneous water-heater, invented 
'^ by Mr. Vernon Harcom-t, Professor of Chemistry 
at the University of Oxford. By the aid of this 
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useful apparatus a contiinious stream of water, from 
40 gallons aud upwards per hour (according to 
the size of the Therma), heated to 120'' Fahr., can 
be obtained at any moment by simply turning on 
the gas-tap, which at tlie same time turns ou the 
water ; a small flash-jet, consuming only about one 
quarter of a cubic foot of gas per hour, serving to 
light it lip immediately the tap is turned on. Thus 
the expense of keeping a boiler always going, iii 
case hot water may be wanted, is avoided. The 
apparatus cah be placed over the kitchen sink, or 
in a bath room, nursery, or housemaid's closet; 
and thus the troublesome system of laying on hot- 
water pipes from the kitchen boiler all over the 
house may be dispensed with. Hot water can be 
obtained in summer or winter, whether the kitchen 
fire is alight or not. The advantage of this system 




Fii,. 117. Fi'j- lie. 

docs not require to be insisted upon. The appa- 
ratus is simple, and can be readily taken to pieces 
to clean out when necessary. 

E 2 
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A modified form of this very couvenient ap- 

]Hiratus vdW boil small qiiaatities of water iu the 

same rapid manner. 

J drier- Fij^. 110, Plate 30, is a Gas Towol-drvinj; 

griiiCT. Closet; and lig. 117 isee page 131) is a. Chop 

Griller. 
Biwd Fig. 118 {see page 131) is a small Bachelor's 

(Jns Kitchener, suitable for cooking chops, steaks, 
chickens, small pieces of meat, and at the same 
time boiling vegetables, Sic. 

Tlic som-ce of heat in these different apparatus 
is luminous gas-jets produced from burning pm'c 
gas. 

Fig. 119 is an Automatic Coffee Roaster, worked 
entirely by gas, and by the aid of which any ordinary 
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ilomestic may successfuHy perform the otberwiso 
difficult operation of roasting coffee ; and fig. V20 
is a Plfttow's Coffee Urn, arranged for gas instead of 
spirits of wine. 




Fif,'. 121 is a Rapid Boiler for heating very 
rapidly a gi-og-kettle or small quantities of water. 




CHAPTEE IX. 

ARRANGEMENTS FOR VENTILATING AND WARMING* 

The ventilation of the dining, drawing, and recep- ventilation 
iion rooms is a most important question, whether ^l^^ 
ihey are lighted by gas or not. In summer, as well room.*^^^ 
^s in winter, whenever a number of guests are 
assembled, the temperature of these rooms must 
aaecessarily become too high, unless means are 
^available for admitting fresh cool air. 

It is just on these occasions that the question 
'Of ventilation presents itself in the most disquieting 
manner. One of the most important subjects for 
the consideration of the host is how to regulate 
the temperature of these rooms. 

In this changeable climate it is impossible to 
prognosticate with any degree of certainty whether uncertainty 

. 1 • '11 1 1 J. 1 1 • T 1 1 ot ventilatliij 

the evening will be hot or cold, wmdy or calm ; and arrangement 
therefore arrangements which would be perfect in 
•one state of the weather are simply failures in 
:another. 

For example, in winter it frequently happens 
ihat, in the anxiety to keep these rooms sufficiently 
ivarm, such precautions are taken that, with an un- 
•expected increase in the temperature outside, they 
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become iusnffei'ably liot aljout the middle of ilimiej 
Then if tlie window is opened, a cmTent of ccA 
air comes in, which chills tliose who are near \ 
and is, in fact, extremely dangerous to their healtij 
The fire on such occasions is sure to have burnt b 
splendidly tUu'iug the dinner, and is hot enough 1 
roast a sheep. It cannot be put out. nor can i 
boat be mucli duuinisbed. The company bear id 
but the host and hostess are most uncomfortab^ 

[ not to say miserable. 

The change from the dining to the drawing rod 
brings only a temporary relief, for tliis soon ge 
hot as the dining-ixjom was. The heat of the f 
complained of when there in gas, and when thei-el 

. none the candles ai'e declai-ed to create intense hen 
But. before attributing the cause of the discomfort | 
gas or candles, it should be firat considered that thS 
radiated heat from a few persons will very aota 
increase the temperatm'e of the air of a room. 
this more especially as in the majority of eases i 
builders have not ti'oubled themselves to make b 
outlet for the pm-poses of ventilation, except 
chimney.* 



" Nothing would be eaaiec if, when the house is being bui 
S-inch draiu pipes were buried in the wall, and carried up to ti 
top of the house. These might be bo fixed as to come with 
8 feet of the iioor of tlie drawing-room, and finish with I 
opening (to be utilized if required) for veutilating each of t 
lights placed round the room. The diniiig-i*oom might also 1 
proYidod with pipes in the same manner, with an opening to ffl 
middle of the ceiling. 
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Much has been said about the ventilating proper- ideas 

respecting^tl 

ties of the common chimney, and a very great deal ventilating 

pFonei'Lies oi 

of this is utterly misleading and erroneous. What- the ohimnej 

•/ <3 or fireplace. 

ever success the ancient '4um," or fireplace, with its 
enormous dimensions, and shaft open to the sky, 
achieved in the way of ventilation, the modern grate 
cannot be said to be in any way a success. 

The supply of air to the flue, which is in most cases coai fires 

■^ ^ " require a larj 

required to be, with a good coal fire, not less than ^^^P^^y.^^^^ 
from 600 to 2000 cubic feet of air per hour, is drawn ^a^e them ^ 
from the chinks of the windows and cracks of the 
door. It is principally by means of the space under 
the door that our modem builders achieve their 
success in ventilation. Sometimes the keyhole The usual 

iril^iifl TOT* flfiir 

serves as a most efficient inlet for cold air. Mostly are cracks of 

doors and 

the windows may be relied on to do their fair share windows. 
in providing the necessary amount of air to keep 
the fire going. 

The only drawback to this style of ventilation 
(the only one that the builder of our modern houses 
will, as a rule, condescend to have anything to do 
with) is that those rapid currents of air are most 
disagreeable to any one sitting between the door 
or window and the fire. 

In the line of these currents it is impossible, as Probable 

■*• results of sue 

a guest, to feel anything else than that you had ^®^®yjj?jj^ 
better take a glass of something warm when you 
go to bed ; or, if you are an abstainer, you prescribe 
for yourself a comfortable mustard-leaf and a basin 
of gruel. You accept with a certain amount of 



138 

resignation the cold in the head, the stiff neck, or 
the touch of rhemnatism you are sure to get, out of 
respect to your host, and bearing in mind that in 
your own house the comfortable corner, out of the 
drauglit, is not known to everybody. 

The author's experience of this kind of ventila- 
tion has been tliat, in a moderate-sized room, 23 feet 
by 14 feet, with a window at either end, it was a 
remarkable fact that in winter a good fire frequently 
made the room colder, and rendered it impossible to 
get out of the cun-ents of air. The only way to eit 
in anjiihing like comfort was to put on a fur-lined 
cloak ; and yet the room was what might be called a 
good room, in a well-consti-uctecl, not too modern 
house. 

There ai'e thousands of houses hke this in 
London and laige provincial towns, which ai"e leased 
or rented by the tenant, who lias, therefore, to make 
make the best hc Can of it, without laying out any more 
toproTemantB, mouey tliaii he can possibly help, as ho is certain 
that hie landlord will pay nothing towards any im- 
provement, although he will accept it when it is 
done and the tenant leaves. 

The autlior prefers, therefore, in this work 
to treat generally of houses such as they are. 

First, with regai'cl to the fire which takes away 

fi'esh air from the lower part of the room, and does 

Sfttaimi Uttle to remove the heated and vitiated air, which 

tandenoy □! 

h**t^- lis,ppily, by reason of its being heated, and conse- 
*°mr*°"'* qneutly lighter than the cold fresh air, rises to the 
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■ceiling. The lire ventilation would be effective, 
though disagreeable, if we were in the habit of lying 
■on the floor ; but as we prefer to sit on chaii-s instead, 
our heads are in a hot, unwholesome atmosphere, 
■whilst our feet ai-e being refrigerated by the cold 

■h air. 

The use of a properly-arranged radiant gas fire 
instead of the coal fire will go very far to abolish a 
great deal of the inconvenience resulting from 
draughts, and make the rooms in question more 
comfortable in every way. Fig. 132 is a drawing 
of a gas fire an'anged by the author of this work, 
which will be found an eflective, cheerful-looking, 
and warm fire. It has the gi-eat advantage of being 
always ready when wanted, and can easily be lighted 
by the moat timorous persons without fear of any 
explosion, and without tlie necessity of making a 
retreat from it after thi'owiug a lighted lucifer 
match on the top of the asbestos. It will not waste 
if it be inadvertently left to itself at the 
time the evening presaui'e comes on, as described 
on pages IG to 18, and shown on the diagram 
feeing page 18. The heat thrown out from its 
jjlowing front is gi-eater than that from most coal 
fires, radiates all over the floor, and is foimd to 
be extremely effective in warming the feet of 
those seated round it, which the coal fire very 
eeldom does. 

Down-draught, or the escape of products of com- 
bustion into the room, can generally be prevented 
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>t by a simple arrangement at tlic top of the cliimuey- 
pot (see tig. 127, on Plate 37). Thus arranged, 
many fireplaces which cannot be used with coal 
tires, because of the smoko and blacks which are 
blown about the room when a fire is liglited in 
them, can be successfully used with a gas fire. 

Lastly, the gas fire can be extinguished at 
once if tlie room is found to be too hot, or 
reduced to any degi'ee l>y merely turning off one 
or more burners. Very soon the incandescent 
material gets cooled, because it has nothing in 
itself to support combustion; and therefore the 
extinction of the fire at once prodiTces a cooling 
effect in the room. 

In this country, where even in summer there 
sire days, and oftener evenings, which are cold and 
damp, the gas fire will be found most useful. In a 
very short time after it is lighted the room "will be 
sufficiently waiiued to take away that feeling of 
chilliness which is so dangerous, because it is 
usually the commencement of a cold or sore- 
throat. As soon as the room is warm enough, the 
fii'e may be at once discontinued. 

Compaiing the gas firo with a coal fire under 
the head of cost, it is necessaiy first to consider 
that the former gives out a constant heat from 
witliin a short time of its being Hghted till it is put 
out. The coal fire, on the contrary, requii'es to' 
be made up frequently ; and after being made up it 
is some considerable time before it gets out of the 
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flaring, smoky state, and becomes a really glowing, 
radiant fire. Frequently, from want of proper 
attention, it never does get into this state, but 
goes out or burns hollow, and remains for hours 
in a smouldering condition, giving no heat into 
the room at all, but merely warming the chimney. 
Hence there is, in the consumption of coal, as 
compared with that of gas, an apparent economy 
in favour of the former, which is not substantiated 
in practice; for, taking the case of a room in 
which it is required to keep up the temperature to Large quan- 
B. comfortable standard of (say) 63° to 65° Fahr. a^great*^* 

T- .. T ' 1 ' n 1 j^i 1 1 attention re- 

durmg an entnre day, it is lound that a large qmredtokeep 
quantity of coals and great attention are required constant with 
to accomplish this feat successfully. 

The destruction of furniture and carpets by dirt 
and ashes, as well as the labour of filling the scuttle 
and carrying up coals, is so great, that if the calcu- 
lation in the case of coals included this, gas would 
be found to be far cheaper. But, generally speak- 
ing, the only thing taken into account in the com- 
parison is the quantity of gas consumed. 

Even in such a case, if the gas fire were turned 
down at certain times to represent the coal fire 
after a fresh shovelful of coals has been put on, 
or when it has almost burned itself out from 
inattention, the gas fire would most assuredly 
be found, in London, much below the cost of the 
cosl fire. 

But when the cleanliness of the gas fire is taken 



^^d^^ tlie general comfort of the room, there will remain, 
.'■Bpwiorftjio 110 (loabt about its superiority over the coal fire. 

Figs. 128 to 1*26 arc drawings of tho gas fire& 
just Bi)oken of. They ai-e fitted up as follows, so 
as to go into an ordinary giate in the place of 
the coal fire :— The hack of the gi-ate is filled up 
as shown in fig. 1'2'Ia, which is a section of an 
ordinary fireplace. The filling up is done with 
fire-clay, and a fire-tile laid at a suitable angle 
in the bottom of the gi-ate. At tho lowest bar 
is fixed a grid, on which the material in lumps, 
consisting of fire-clay and asbestos mixed, is built 
up like the coals in a fire, and piled well up at 
tho top, so as to give as much thickness of 
lADtiouci tiip material as possible above the gaa-flames. These 
play into the fire under the grid before mentioned, 
and ascend up amongst the material, which filters 
out the heat and radiates it into the room. Com- 
paratively little heat escapes up the chimney fi-om 
tho hottest of these gas fires. The carbonic acid 
and other products of combustion leave the top of 
the fire, however, sufficiently hot to cause them to 
ascend and beep up a suflacient amount of warmth 
in the chimney to maintain a constant upward 
current. As the products of combustion from the 
gas fire do not include smoke, and are not probably 
one-quai'ter tho volume of those from a coal fire, 
the chimney-pot should be fitted with the ai'range- 
inent shown in tig. 127, on Plate 37. 
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The gas for the supply of the fire is leci from 
under the floor-boards of the room, where it com- 
inxinicates with the nearest gas-pipe {if it is large 
enough for both lights and fire), but preferabl}' 
with a separate gas service from the outlet of the 
meter. 

It ia better for the sake of ascertaining the cost 
of these fires, and keeping a proper control over 
them, that the gas supply should come from a 
separate meter. Generally, gas fittings are not 
large enough to supply both lights and fires. 

After passing through a shut-oflf tap, the gas c 
flows into a gas-box containing a self-acting steatite b 
governor, regulated bo as to pass the exact quautitj' b 
required for each biu-ner when the fire is in full 
work, and no more, notwithstanding that the 
pressure may increase. From thence it passes into 
a tube, sciTing as a chamber, in which the gas 
is mixed with a proper quantity of atmospheric 
air, and directed into the fire. 

Each burner is supplied with a proper tap, so 
that the fire can be reduced at pleasure by shutting 
off one or more of the burners, leaving the rest 
as they were. By this means the temperature of 
a room can be easily maintained at any suitable 
degree. 

Fig. 128 is a drawing of one of these gas and air s. 
mixing taps ; and fig. 129 is a section of it, showing ''' 
the governor and air supply. 

Any stove — either dog-stoves, as in fig. 120, or 
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Plate -M, ordinary chimney stoves as in tig. 123 — can be fitted 

^' with these fires. 

AppMBtnB for lu order to prevent down-draught, and provide 

Sown-dnnght. for iUi efficient npcast to carr}- ofi' the products 
of combustion from the biu'ning gas, the simple 

pi»wa7, arrangement of the chimney-pot shown in fig. 129 
will in most cases suflnce. In those instances 
where the down-draught has actually prevented the 
use of a coal ike, either always or occasionally, 
according to the direction of the wind, a slightly 
more elaborate apparatus is required. This is 
shown in fig. 130, and it consists of a four-sided 
cap of small dimensions (as compared with the 
usual chimney-pot) closed at the top. Each of its 
four sides is fitted with a light copper or tin 
flap, balanced so as to open hke an Arnott'g 
ventilator valve. The cap is put on to a chimney- 
pot cover (fitting closely to the top of the pot). A 
length of tube, in communication with the square 
head, is made to descend a short distance down the 
chimney. The arrows show the direction of the 
cuiTent of ail". So long as there is an np-current 
in the chimney, one or more of the valves will 
be open to give it exit ; but if there is no up-current, 
then the valves will be closed against any cold down- 
draught. 

Generally, there is a constant up-draught in 

chhnneys so arranged, even without a fire ; because 

the air in the chimney is warmer than the external 

[ ehiimiey. air, and is therefore kept in motion, preventing 
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the cold air from getting in. These arrangements 
will be found very effective on the sea-coast, where 
sometimes, during a gale, it is not possible to have 
fires with the ordinary open chinmey-pot. 

But if it is not possible to put. in a gas fire, 
the inconvenience of the coal fire nay be neutra- 
lized in the following manner : — 

The fender should be raised about an inch on a Method of 
wooden frame (as in fig. 131), and brought back off llrTuppY^^' 

a coaJ nrOi 

the hearth just sufficiently to allow it to cover an and 

neutralizing 

opening, or series of openings, in the nearest floor- ^^^^^'^g^ 
board, supposing the joists run in a line with the 

fireplace. The end of the fender at A must be pro- 

« 

tected by perforated zinc, so as to prevent hot coke 
or pieces of partly-burnt wood from getting under 
it as far as the unprotected board. It is extremely 
probable that from these openings sufficient air will 
at all times be provided to supply the fire, and thus 
prevent it from drawing a cold supply through the 
chinks round the doors and windows. 

In those cases in which the building is so solidly 
done that no air comes into the channels formed by 
the joists, a communication must be made between 
them and the air outside the room by means of 
ventilating bricks. 

The supply to the fire having been thus secured, 
it remains to devise a means of supplying fresh air room *"^ 
to the room. Here, again, the joists will stand us 
in good stead if we put into each of the four comers 
of the room one of Tobin's tube ventilators, carrying 



Plate 37, 
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it up some 6 or 7 feet. These tubes should be 6 in. 
by 4 in. — not less. 

The exit of the heated vitiated air of the room 
can be contrived by cutting in the wall of the room, 
near the ceiling, a hole opening out into a staircase, 
if this is ventilated at the top ; or by making one or 
two openings out into the street or garden, and 

p. 144. ' fitting to them ventilators as in figs. 132 or 133. 

Gumeyventi- The opcuings iuto the staircase can be fitted 
with ventilators of a simple construction, called 
*' Gurney ** or fish-gill ventilators (fig. 132). They 
consist of strips of calico fastened across the opening 

* 

by tacks put into the two upper corners of each 
strip. The strips are made just deep enough for 
the lower part of the superior strip to cover the top 
part of the inferior one. "When properly fixed they 
open like the gills of a fish; hence the name. They 
can be used either to let in fresh air or carry off 
heated air from the top of a room. 
Gurney venti- Theso useful and simple ventilators, if employed 

lators should , , x •/ 

be not less in rooms where gas is used, would tend ereatly to 

than 1 ft. by ^ ' & J ^^ 

10 in. the comfort of the public, who require a good light, 

but complain of the resulting heat. They work, when 
closed, by diffusion; the heated air passing through 
the porous medium of the calico, and the cooler 
air from outside the rooms passing in without 
draught. But it is of no use putting in such venti- 
lators less than 1 foot long by 10 inches wide. 
Ventilation of The vcutilatiou of an ordinary dining-room can 
imng-room. ^^ easily effected by putting into the ceiling a 
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perforated ventilator, as in fig. 134, and carrying a ceiung venti- 
ventilating flue along between the floor joists of tlie p* 144. 
room above, towards the street, if practicable ; and 
if not, then into a staircase. The flue must be fitted 
with a valve which will remain shut when no upcast 
takes place.* (See fig. 137.) The former is fre- piates?, 

p. 144. 

quently the only method ; and, if so, the end of the 
flue where it goes out into the street must be pro- 
vided with a guard, to keep the rain from beating in 
(see fig. 134 or 135). 

The inlet for the air of the room is best made Bracket venti- 
lator, piate 37, 

with Tobin tubes, or with short brackets fixed near p. 144. 
the ceiling, as in fig. 136. This is sometimes better 
than Tobin tubes, and occupies less space. 

The warming of a dining-room (which is not warming of 
used all day except for luncheon and dinner) by the by window 

, coil heated by 

ordinary method is a troublesome and wasteful gas. 
process. Generally speaking, entering the dining- 
room in winter produces an inclination to shudder, 
because it is almost always colder than the reception- 
room. The fire is, as a rule, only lighted just before 
it is wanted, and so the room is chilly. 

In fact, as during dinner a room always becomes 
hot, the general way to obviate the inconvenience 
and discomfort of too much heat is to have it too 



" The joists should be filled with Dennett's fireproof com- 
position, or plaster and hair, to completely satisfy the insurance 
authorities. Although there can never be any heat above 90° 
in the flue, this simple and easy precaution will prevent any 

question arising. 

L 2 
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cold at the commencement. To avoid this, and 
warm the room to a .;'«s( comfortable temperature, 
the following method of doing it by means of gas 
can be readily adopted in many cases. 
r«miBa«p Fig. 138 is a sketch of a warming apparatus 

^utl^w which can be placed under the window. The 
warmth from it entirely obviates the disagi'eeable 
effect on those seated near it, caused by the con- 
tinual descent of a cun-ent of cold aii" down the 
window panes, created by the condensation of the 
heated air against the cold glass. The consumption 
of gas for the window-coil need not be much more 
than from 10 to 15 cubic feet per hour ; and if 
it is adjusted to this low rate in very cold weather, 
and left to burn all night, the room wlU always 
be found to be comfortably warm on entering it 
at any time. 

The heating of tlie window-coil (which i& 
fitted with hot-water pipes) is effected by meang 
of a very small and simple boiler, heated by gas, 
fixed in the area, or in a sunk pit in the garden. 
It will burn constantly day and night for months, 
if required, without any attention. It is self- 
regulating, and therefore is not affected by variation 
of pressm'e in the street mains. 
^Oationof The Ventilation of the drawuag-room. boudoir, 
S^t^^™'' ^^'^ study may be effected in the same way as 
that proposed for the dining-room. 
*ou°of'iJiSo''w ^ simple and effective method of ventilation for 
any of these rooms which may occasionally be 
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■successfully resorted to, is illustrated in fig. 139. Plate as, 
The ventilator is simply a wooden frame, covered 
on both sides with finely-perforated zinc, hooked 
up against the window-frame, and pinched in 
between the top of the window and the frame. It 
is fitted all round with an india-rubber draught 
excluder. 

The joints of the window between the lower and 
upper sash must be furnished with a soft bag, so 
.as to prevent any current of air passing in between 
them. 

For the ventilation of a ball-room or large ventuation oi 
dining-hall, when there is a numerous party present, dini^g^^^' 
the following temporary system will be found to vLtiiXrs^ 
work well : — Fit to the upper part of the windows 
.a light wooden frame, as shown in fig. 140. Fill piatess, 
in the frame with washed calico, or in hot, close ^'^^^' 
weather, with coarse muslin. The window can then 
be opened to any extent required according to the 
•state of the temperature. Fig. 141 is an arrange- 
ment to be applied to the lower sash, for the 
admission of air. 

This system of ventilation works by diffusion — 
the heated air passing out into the cold air, and 
the cool, fresh air passing in through the porous 
medium interposed between the heated air of the 
room and the cooler external air. 

When a room is hot, and the doors are shut, 
opening a window does not often result in letting 
out the warm vitiated air, although it always cools 



Opan winduv 
not gnod 



Windows 

fitted witli 
poroUB 
TDtidiamvei 
late withoii 
draught. 



some of it, aud drives it down towards the floor, 
along with tht- iucomiug fresh air. But if the door 
of tho room be also opened at the samo time, a. 
considerable displacement of vitiated heated air will 
take place. It will pass into the staircase of the 
house, if it is warmer than the external air; and 
thus the air of the room will be, to some extent, 
changed. One grave objection to this sweeping 
mode of getting rid of vitiated air is, that it exposes 
to great danger, from cold, all those guests who 
happen to be in the line of the draught. 

On the other hand, if the windows be fitted 
witli a porous medium, a very different result takes 
place, because the natural law of diffusion then 
comes into play. The heated air diffuses through 
that medium into the colder external air, and vice 
versd. Instead of the cold air rushing in, it is the 
heated air which passes out, because of its greater 
rarefaction, faster than the cold air can come in. 
Cold freaii air lu fact, it is a principle of ventilation that the 

should Im , , 

brokenniiintQ cold frosU air must be broken up into as small 

very Bmal! 

streams. quantities as possible, so that, instead of falling 
towards the floor like buckets of water, it should 
diffuse itself all over the room hke a gentle cooling 
spray. Vitiated heated air will not readily mix 
with cold fresh air let in from the top of the room, 
because the former rises through the latter towards- 
the ceiling by reason of its hghtuess, and from 
thence means should be provided to carry it off. 
One of the gi'eat advantages of gas is, that the 
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products of combustion are principally steam, which, Advantages of 
from its specific heat, maintains the warm carbonic Stion/^" ^ 
acid produced from persons breathing in the room 
and from the burning gas at the ceiling level. 

An examination of the stratum of air, at or 
near the ceiling level, will demonstrate the pre- 
sence of an almost poisonous air in any crowded 
room, whether lighted by gas or not, if there are no 
means of taking off the vitiated air at that point. 

It must also be noted that, light for light, the Light for 
products of combustion from gas are much less healthy than 

candles or oil 

injurious than those given off from oil or candles.* lamps. 

It may be as well to mention here that muslin 
curtains simply pinned or fastened together over the 
window constitute an excellent extempore diffusion 
ventilator with the top sash let down more or 
less, according to the difference between the tem- 
perature of the exterior air and the heat of the 
room. 

There is, however, an inconvenience arising 
from the use of window-curtains as ventilators — 
in large towns they get very dnty in a short time ; 
but it may be hoped that an amelioration in the 
smoke nuisance may be looked for in the future, 
when heating and cooking will be mostly done by 
the aid of gas. 

The warming of the bed-rooms and nursery is charing Crosa 
a most important consideration, because it is the stove, ftgs. 

^ 142 and 1 
Plate 89. 

* See remarks on the products of the combustion of ordinary 
coal gas, page 161. 



change of temperatm-e which freqnently occui's at 
night, — =•■ 'i^" ''":■'•■ :— * -' " ' - rning, that 
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is so injurious to those who suffer from weak 
throats or from bronchial attacks. Also, in case 
of sickness, very great difficulty is experienced in 
keeping the room up to an even temper atm-e, and 
ventilating it at the same time. Figs. 142 and 143 
^re drawings of a stove which the author of this 
work has himself tried ; and they show the manner 
in which it is fixed in a room. It will be found 
to act well, and work with regularity and economy. 
Fig. 144 is a stove suitable for a nursery; having a 
guard all round it, to prevent children from burning 
themselves. 

The Henley Instanter Gas Stove (figs. 145 TheHeniey 
and 146) is specially made for warming dressing- stove. 
rooms, &c. A gentleman who has used these stoves 
for several years says : — 

** I cannot speak too highly of them to produce 
instantaneous heat. At the commencement of cold 
weather one very small gas-flame is lighted to 
enable the others to catch immediately, and the 
small flame is not turned off till the warm weather 
returns. 

** To any one returning from hunting or 
shooting, this Henley stove is invaluable. It is 
also most useful for shops, passages, and such 
like places. 

*'My dressing-room is 22 ft. by 16 ft. and 
lift. 4 in. high, and it can be raised 10° in 
temperature in less than an hour by the Henley 
Gas Stove. When the dressing-room is brought 
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to the required teniperature, a small cousumpti 
(.if ga» luniutaius tlic heat. lu a bath-room iti 
till' oxtremcst luxm-y. 

" It is desirable that outside air pass throitj 
the stove, but this is not imperative. A firepla* 
and Hug are, essential. This stove shoiUd be 
placed au inch or two in front of the fireplace, 
under the mantelpiece, in order to secui'e 
fullest economy of gas." 

Before leaving the subject of warming 
puceaii ventilation, it will perhaps be necessary to emi 

DtoUoleto . , , , , .1 

ventiutioii. Bize tlic remarks about the ventilatmg propertic 
of the open fireplace, which will always be found 
ii serious obstacle to any efficient ventilation. 

The suction draught — or, to speak more cor- 
rectly, the pressm-e of the cohPr, and consequently 
heavier external air on the iranncr and lighter ail* 
of a room — set in motion by the action of a blazing 
coal fire, will always convert theoretical outlets for 
heated vitiated air into practical inlets for cold 
fresh au', unless this action (or "pull," as it is 
technically termed) is neutralized in the way 
explained on page 145. 

Generally, any opening in a room communi- 
cating with colder external au" is an inlet for fresh 
air, unless a superior force, such as that shown in 
fig. 147, is employed to convert it into an outlet.* 

'■'■'■ The only exception to tliia rule is in tbo case of tbose- 
ventilators described on pagoe 149 and 150, wliicli work 
entirely hj diiTiiBioii. 
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Bnruing gas is tlie iiioti\e force in the apparatus ' 
here shown; but an electric I'an or a water-wheel 
Ventilator (such as Verity's, or the ^olus water- 
pray ventilator) will operate in the same way. 

The two last-mentioned mechanical ventilators 
liay be used to supply fresh air cooled by pass- 
ing through a water spray, as well as to draw off 
heated vitiated aii". 

In hot weather a fine mist spray, produced by a ^ 
jet of water at high pressm-e dashing against a 
small button, or issuing from a small fishtail gas- 
burner, is the best means of producing a cool 
supply of fresh air. "Water affords the readiest 
means of abstracting heat from the air. A very 
small quautity of water allowed to trickle through 
the inlet ventilators placed on the roof or near the 
ceiling of a hall or room will always ensure a cool 
inlet supply. As an instance of the power of water 
to absorb heat from air, it may be stated that com- 
pressed air at about 100 lbs. pressure on the square 
inch, heated by the act of compressing, and in that 
state brought into contact with surfaces cooled by 
running water, which abstracts the heat, produces 
a freezing temperature when suffered to expand 
into its original volume. 

Evaporation also produces cold, and this means [ 
may be usefully employed to Ireep the aii' of rooms ^ 
cool in hot weather. A canvas or hoUand blind fixed 
at the top of the upper window -frame, held out e 
the bottom by means of a light wooden frame, 
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the manner of a Spanish blintl, and kept moistened 
witli water, wUI always, even with the smi sliining 
on it, produce a cool, refreshing supply of air. Th^ 
sides of the lilind must be closed by means of 
wedge-shaped pieces of stuff sewn on to the blind, 
or the side draught will cai-ry away the cool air. If 
a ziuc dish is fixed so as to project sufficiently out- 
side the window to catch the spray from a water-jet 
as described above, a most refreshing supply of cool 
air may he always secured in the hottest weather. 
In order to prevent draught, the lower sash of the 
windows may .be fitted with frames covered with 
coai'se muslin. 

Sun-hurnerH, as shown in Plate 29, are most 
eliective as ventilators, being in principle enlarge- 
ments of the eduction ventilator (iig. 147, Plate 39). 
The difference between them is simply that the 
sun-burners ai'e also used to give light at the same 
time that they ventUate. Smaller sizes, such as 
those shown, cau be used for large drawing or 
dining-rooms, in cases where there is suf&cient 
distance between the ceiling and floor above to 
<!arry the ventilating shaft. Fire insui-ance sur- 
veyors usually insist on a slate being placed over 
the length of a horizontal shaft instead of floor 
boards. Dennett's fireproof material is the beat 
non-conductor to use for this ptn-pose, because the 
pipe can be thoroughly encased in it. Wlien verti- 
cal shafts can be employed, little or no diflicult^ is 
found in fixing eun-burners. 
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The eflfective power of properly-arranged sun- Effective 
burners, with suitable burners and reflectors, ap- Kroera. 
proaches nearly to that of the Argand. The 
author's opinion — not, however, shared by other 
makers of these lights — is that, in the same way 
as with Argand burners, it is necessary to keep the 
gas cool and the flame hot, and to keep the pressure 
of gas as low as possible at the point of ignition. 

Much has been said at various times about the Disooioratioi 

ft IT 1 J* i»Ai •!• i? • of ceilings. 

dirt and discoloration of the ceilings oi rooms m 
which gas is used, and this complaint is naturally 
greater in large towns, where there i^ much smoke 
in the atmosphere. Every lamp, whether oil or 
gas, projects a current of heated air up against the 
ceiling of the room, and with it carries up any 
dust or fog which may be floating about. Fog 
without smoke is always dissipated by the heat of 
a room ; but when mixed with smoke, all the soot 
and dirt remain floating about, and are directed 
up to the ceiling by the heated currents of air 
from lamps, burners, or even hot-water apparatus. 
As an illustration of this, if a white porcelain plate 
be suspended over a lamp or gas-burner, and both 
be prevented from smoking, it will be found that 
during the summer months, when there is compara- 
tively little smoke in the atmosphere, the porcelain 
plate will remain clean ; but in the winter months, 
when the fog prevails, it will be found that the 
plate is blackened in one day more or less according 
to the quantity of smoke in the fog. Clearly, there- 



fore, it is not the lamp itself which does this, 
the smoke and dirt in the atmosphere. 

It is probable tliat it may be many years befod 
we shall get rid of the smoke in London and otl 
large towns, so that it is neeessai*y to seek a mew 
of obviating the inconvenience of dirty ceiling! 
The author has found that the best practical WM 
of doing this is to paper the ceiling and varnish* 
Light oak paper looks veiy well ; but any colon 
paper will be equally effective if varnished withrl 
clear varnish. Soot and dirt will not acciunulai 
on it; and it can always be made perfectly cleai^ 
by wiping it with a damp cloth. In modem 
buildings the jilaster of the ceihngs is often of 
such a porous description that a great deal of the 
vitiated air is diffused through it, and the mark 
of the rafters is soon seen. Varnished paper will 
to a very great extent prevent this. 

There ai'e a number of other gas appliances for 
heating rooms, churches, and mansions, and con- 
servatories, (t'C by means of hot water, which 
cannot, for want of space, be sliown and described 
in the present work. The great advantage of the 
use of gas boilers for these purposes over the coal 
or coke boilers is that, tlie heat being regular, any 
required degree of temperature may be maintained, 
and the trouble of night stoking avoided. The 
burners used with these boilers are all governed, 
and arranged for different powers of heat, so that a 
greater or less number can be employed according 
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to the degree of heat desu'ed. The casing of the 
gas boiler in brick is extremely simple. No flue is 
required, and no smell is produced. The heat of 
the burning gas is all utilized, and the apparatus 
can be left to work by itself for months without 
attention. When used for heating water for baths, 
or in place of the ordinary kitchener boiler, it 
can be fixed outside the house, and be turned 
on, when required, from inside. A flash-light 
always left burning lights up the boiler when the 
main supply to the burners is turned on. 

Not the least useful piece of domestic gas ap- 
paratus is the Turkish or vapour bath, shown in 
fig. 148. (see next page.) This is one of Ellis's* bath 
•chambers, fitted up by the author with luminous gas 
flames, governed by a proper regulator, so that no 
excessive consumption beyond what is required 
can be produced by any sudden increase of pressure 
during the time a bath is being taken. The regu- 
lating tap enables the bather to reduce the tem- 
perature to any degree; the governor maintains 
the consumption, and consequently the temperature, 
at the point fixed upon, and ensures that no greater 
temperature than 200° Fahr. can be produced, even 
though the regulating tap is turned full on. The 
foot- warmer is arranged to be heated by gas instead 
of being filled with hot water, so that a bath can 
be taken in the early morning, when there is 
generally no hot water ready. By placing a small 

'^ Ellis & Co., Fleet Street, London. 




A. Gas-buruers, 

B. Uoilei for foot-wannor, 

C. OntletB for vitiated heated air. 
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vessel of water over the burnor, a sufficient quantity 
of steam can be produced to make a very effective 
Russian vapour bath. No disagreeable odom- comes 
from this bath, and there are no hurtful products 
other than carbonic acid iu too small a quantity to 
be injurious. It can therefore be used in any bath- 
room, or even in a bed-room,* without the shghtest 
interference with comfort or health. 

Another very useful application of gas is tlie 
heater for laundresses' and tailors' irons, and a 
little appai'atus for heating curling tongs for the 
dressing-room. All these appliances are made in 
a variety of ways, but mostly with arrangements 
for mixed gas and air; and this, in the opinion oi 
tlie author, has largely interfered with their intro- 
dxiction into families. But fitted to burn pure gas 
they give off no offensive smell or any products 
hm-tful to health. Thus tliey ai-e immensely 
superior to the coke heated or atmospheric gas 
ironing-stoves hitherto used in laundries. 

The products of the combustion of gas given 
off from luminous flames from a steatite bumert 



■■■ Those who are in the habit of taking a cold bath in the 
morning will find this apparatus invaluable, baoauas it ensures 
by this means that the body is in a snfBciently warm state 
to produce a healthy reaction after the bath. Without such 
Bufiicient warmth, tlie cold bath is often dangerous to health. 
Remaining for about ten minutes or a quarter of an hour in 
the Turldsh batli will be sufficient to clear the pores of the skin, 
and produce a good wai-mth. 

t These remarks do not apply to metal burners. 
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consist of steam so very slightly acidulated that I 
will scarcely react ou the most delicate chemic^ 
test-paper, mixed with a very small quantity of 
carbonic acid and an infinitesimal dose of sulphur. 
The quantity of water produced by the combustion 
of 10 cubic feet of gas is, in round figiu-es, from 
15 to 18 fluid ounces. This, if condensed in clean 
glass vessels, will be found to be as clear and 
tasteless as distilled water, and quite as hannless. 
The otlier product is about 5 cubic feet of carbonic 
acid gas, with a trace of sulphm-ous {iiol sitlphiiric} 
acid gas along with it. It is therefore endent that 
beyond the air vitiated by carbonic acid, which from 
a fair-sized steatite gas-burner witli luminous flame 
about equals the volume exhaled from the lungs of 
a full-grown person, in good health (in the same 
time), there is no noxious emanation given oflf; but, 
on the contrary, the tiifling amount of sulphur present 
in the products of combustion from the gas-hiu-ners 
serves to neutralize any small amomit of organic 
matter or dust floating about in the room.* 

Bringing this statement down to a practical 
bearing, we find that the effect of bm-ning 10 cubic 
feet of London gas (giving a light equal to 32 
candles) in a room 15 ft. x 15 ft., which has an 
area of 225 square feet, and contains 2250 cubic 
feet of air, will be to produce close up to the ceiling 



'■■ A perHoii in good health exhales from 15 to 18 cubic feet 
of ah- per hoar from the longs. 
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a layer, say a foot deep, of heated vitiated air, con- 
taining rather over 2 per cent, of cai'bonic acid. 

The products of combustion must at once be 
propelled to tlie ceiling by the draught of the 
burner, and being mixed with the Ughter gas, 
nitrogen, and still lighter, steam, are kept there 
till they iind theii- escape, either through the plaster 
or gome opemng in the upper part of the room. 

Thirty spermaceti candles will vitiate three times 
the amount of air in the same time. Tallow candles 
producing the same amount of light as the gas- 
burners will vitiate four times tlie amount of air 
in the same time. In both of these, as well as 
in an oil-lamp, there must always be more or less 
imperfect combustion of the material. 

It has been so frequently proved that, for an 
equal anionnt of light, ordinary coal gas vitiates 
the air much less than does oil or candles, that 
it almost seems imnecessai'y now to make a point 
of it. But the circumstance of a scientific lecturer 
at the Society of Arts only lately telling his 
audience that the gas supplied to the public is a 
" noxious compound," is an indication that, not- 
withstanding all that has been demonstrated, it 
is not out of place in this work to show what are 
really the products of combustion, as well as what 
are the constituent pai'ts of that gas which is now 
so largely used by the public. 

In conclusion, the author trusts that he has. ■ 
pointed out a sufficiently practicable method of 
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using gas for domestic purposes, which will be 
found to increase the comfort of the public in 
many ways ; and that the explanations given in this 
work will enable the consumer thoroughly to under- 
stand what has often been alluded to in the pubhc 
journals as a very mysterious matter. 
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